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A.C, and D.C. Generating Systems and Starting System for the Handley Page Herald. 


ROTAX ENGINEER GENERATING AND STARTING 
SYSTEMS FOR ALL TYPES OF MODERN AIRCRAFT 


ENGLAND - AUSTRALIA - CANADA 
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Vactric Control Equipment Limited, 
and 


Vactric Precision Tools Limited 


wish to announce... 


... that they have been acquired by the News of 
the World Organization Limited. 
With such powerful backing, the future of these 


two Companies is assured. Not only will Vactric 


Control Equipment Limited continue to produce 


their present range of Precision Electrical Servo 


Components but the new backing will facilitate 


further developments. They will be pleased to 
consider fresh projects which are suited to their 
facilities. 

Qualified Engineers, with experience in the field of 


Electrical Servo Components, who would like to join 


the Company at the commencement of this phase are 


asked to submit details of their past experience and 


training, to:— 


VACTRIC CONTROL EQUIPMENT LIMITED, 


Brunel Road, 


ACTON, LONDON, W.3. 


Both Companies invite enquiries relating to the 


activities for which they are well-known. 


Vactric Control Equipment Limited 
Vactric Precision Tools Limited 
207 Sloane Street, London, S.W.1. Telephone: BELgravia 7000 


NRP 5227 
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UNITED AIRCRAFT CORPORATION 


United Aircraft Corporation has been recognized as a leader in the aviation industry for well over 
a quarter century. Its products are world famous, used in virtually every country of the free world. 
Recently, operations of the Corporation have been broadened and now include electronics, nuclear pro- 
pulsion, power generation, data processing, and other fields, as well as aviation and aerospace activities. 

Its combined plant facilities occupy more than 14 million square feet of floor space in Con- 
necticut, California, Florida, New York, and in Canada. Its manufacturing activities are conducted by 
four operating divisions and two of the three subsidiary corporations. 


and ASTRONAUTICS 


OPERATING DIVISIONS 
3 PRATT & WHITNEY AIRCRAFT, East Hartford, SIKORSKY AIRCRAFT, Stratford, Connecticut. 
Connecticut, and West Palm Beach, Florida. Power Helicopters and other types of vertical lift aircraft. 


plants and propulsion systems for aircraft, missiles, 
space vehicles, and industrial applications. 


HAMILTON STANDARD, Windsor Locks, Connec- NORDEN, Norwalk, Connecticut; Commack, New York; 


ticut. Missiles and space systems, electronics, and and Costa Mesa, California. Military systems and com- 
aerospace equipment for flight, ground support, and ponents, electronic components, commercial and indus- 
industrial applications. trial control systems, and data processing equipment. 


MANUFACTURING SUBSIDIARIES 


a CANADIAN PRATT & WHITNEY AIRCRAFT UNITED TECHNOLOGY CORPORATION, iv 
se COMPANY, LTD., Jacques Cartier, P.Q., Canada. En- Sunnyvale, California. Engines and propellants for [i 
. gines and parts for aircraft and industrial applications. rockets, missiles, and space vehicles. 
é Sales representatives in Canada for United Aircraft 

Corporation products. 


AFFILIATED COMPANIES 


The broadened international activities of United Aircraft Corporation are reflected in the acquisition of partial 
ownership of seven important companies in five European countries. These affiliates, with activities in aeronautical, 
electronic and related fields, include: 


Hamilton-Electrona A. G.— Switzerland Societe Precilec— Societe Somalec—France 
Ketay, Ltd.— England Ratier-Figeac, S.A.—France 
Microtecnica, S.p.A.—Italy SNECMA-—France 


Weser-Flugzeugbau, G.m.b.H.— Germany 


LICENSEES 


Fourteen licensees in six countries are authorized to manufacture certain products of Pratt & Whitney Aircraft, 
Hamilton Standard, Sikorsky Aircraft or Norden. They are: 


Commonwealth of Australia Precilec, S.A.— France 

de Havilland Aircraft Company, Ltd.— England Ratier-Figeac, S.A.—France 

FIAT — Italy SNECMA—France 

Ketay, Ltd.— England Sud Aviation, S.A.—France 

Mitsubishi Heavy-Industries, Reorganized, Ltd.—Japan Sumitomo Precision Products Co., Ltd.—Japan 
Nuovo San Georgio, S.p.A.—Italy Weser-Flugzeugbau, G.m.b.H.— Germany 
Plessey Company, Ltd.— England (licenses pending) 


Westland Aircraft, Ltd.— England 


UNITED AIRCRAFT 
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and this is 


UNITED AIRCRAFT INTERNATIONAL 


(formerly United Aircraft Export Corporation) 


United Aircraft International is a subsidiary of United Aircraft Corporation and the marketing and 
sales organization abroad for its products. In keeping with the parent corporation’s expanding 
foreign affiliations, it has recently strengthened its sales and technical organizations at home 
and abroad. In addition to the home office at East Hartford, Connecticut, it has three offices in 
Europe, and has representation in 67 countries throughout the world. 


OFFICES 


European Headquarters: United Aircraft International, 3/5 Warwick House Street, London SW1 
France: United Aircraft International Sarl, 48 Rue de Bassano, Paris 8 
Germany: United Aircraft International, Hohenzollernring 21-23, Cologne 


REPRESENTATIVES 


AFGHANISTAN —L. A. Lewis, Inc., Bangkok « ALGERIA—Precilec S.A., Paris (Norden Products) * ANDORRA-—Precilec S.A., Paris (Norden Prod- 
ucts) * ANGOLA-— Sociedade Comercial Romar, Lda., Lisbon « ARGENTINA -— Jorge A. Luro, Buenos Aires * AUSTRALIA— Brown & Dureau, Ltd., 
Melbourne AUSTRIA— Johann Apenzeller Prot. Firma, Vienna; Precilec S.A., Paris (Norden Products) BELGIUM — Frederick Meeus, Brussels 
(Sikorsky Products); Precilec S.A., Paris (Norden Products) * BRAZIL — Moacyr Leitao, Rié de Janeiro * BURMA-L. A. Lewis, Inc., Bangkok « 
CAMBODIA-—Precilec S.A., Paris (Norden Products) * CENTRAL AFRICAN FEDERATION —Robert Brown, Salisbury, Rhodesia « CHILE—Raul 
Besa y Cia., Ltda., Santiago « CHINA—(Formosa)—L. A. Lewis, Inc., Hong Kong * COLOMBIA—Manuei Toro e Hijo, Ltda., Bogota « CONGO 
REPUBLIC — Frederick Meeus, Leopoldville DENMARK —Cai Caspersen, Copenhagen EGYPT — Ets. F. A. Kettaneh, Beirut ETHIOPIA— Robert 
Brown, Salisbury « FINLAND—Oy Gronbiom Trading Ab, Helsinki * FRANCE —Precilec S.A., Paris (Norden Products) * WEST GERMANY — Weser- 
Fiugzeugbau, G.m.b.H., Bremen (Sikorsky and Hamilton Products); Precilec S.A., Paris (Norden Products) « GREAT BRITAIN — Ketay, Ltd., Rom- 
ford, Essex (Norden Products) GREECE —Kostas Karayannis, Athens GUINEA—Precilec S.A., Paris (Norden Products) HONG KONG—L. A. 
Lewis, Inc., Hong Kong « ICELAND—Thor Solberg Aviation A/S, Oslo * INDIA—L. A. Lewis, Inc., Bangkok « INDONESIA—L. A. Lewis, Inc., 
Bangkok IRAN — Ets. F. A. Kettaneh, Beirut IRAQ—Ets. F. A. Kettaneh, Beirut IRELAND —Ketay, Ltd., Romford, Essex (Norden Products) « 
ITALY —Precilec S.A., Paris (Norden Products) * JAPAN —Mitsubishi Shoji Kaisha, Ltd., Tokyo (Pratt & Whitney and Sikorsky Products); Sumi- 
tomo Shoji Kaisha, Ltd., Tokyo (Hamilton Standard and Norden Products) « JORDAN-—Ets. F. A. Kettaneh, Beirut « KENYA—Robert Brown, 
Salisbury * KOREA—American Trading Co., Inc., New York * LAOS—Precilec S.A., Paris (Norden Products) * LEBANON—Ets. F. A. Kettaneh, 
Beirut + LUXEMBOURG —Precilec S.A., Paris (Norden Products) * MALAYA-—L. A. Lewis, Inc., Bangkok * MEXICO — Romulo O'Farrill, Jr., Mexico 
City * MONACO Precilec S.A., Paris (Norden Products) MOROCCO—Precilec S.A., Paris (Norden Products) MOZAMBIQUE — Breyner & Wirth 
Ltda., Lourenco Marques * NETHERLANDS -— Technische Handelmij Hollinda N.V., The Hague; Precilec S.A., Paris (Norden Products) « NEW 
ZEALAND-—Brown & Dureau, Ltd., Wellington * NORWAY—Thor Solberg Aviation A/S, Oslo * PAKISTAN—L. A. Lewis, Inc., Bangkok « 
PHILIPPINE REPUBLIC—L. A. Lewis, Inc., Manila * PORTUGAL—Sociedade Comercial Romar, Lda., Lisbon; Precilec S.A., Paris (Norden 
Products) * PORTUGUESE INDIA—Sociedade Comercial Romar, Lda., Lisbon * SAUDI ARABIA— Mohamed Mahmood Zahid & Bros., Djeddah « 
SPAIN —Francisco de la Rocha, Madrid; Precilec S.A., Paris (Norden Products) « SWEDEN —Auto-Products Aktiebolag, Stockholm « SWITZER- 
LAND —Precilec S.A., Paris (Norden Products) « SYRIA—Ets. F. A. Kettaneh, Beirut * THAILAND —L. A. Lewis, Inc., Bangkok « TUNISIA —Precilec 
S.A., Paris (Norden Products) TURKEY -—Tevfik Yilmaz, Istanbul « UGANDA—Robert Brown, Salisbury UNION OF SOUTH AFRICA United 
Products S.A., Ltd., Johannesburg * URUGUAY — Jose Luis Ibarra, Montevideo * VENEZUELA—C. Adrianza & Cia., S.A., Caracas « VIETNAM —L. A. 


Lewis, Inc., Bangkok + SOUTH VIETNAM — Precilec S.A., Paris (Norden Products) * YEMEN—Ets. F. A. Kettaneh, Beirut. 
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PLUG-IN 


OSCILLATOR 


This fixed frequency oscil- 
lator is constructed on a 
standard octal base and en- 
capsulated in epoxy resin. 
Output: 10 mw into a 600 
ohm load. Frequency: As 
required within the range 
700-2000 c.p.s. sinusoidal. 


P.O. TRANSISTOR 
AMPLIFIER 


An example of the design 
and manufacture of an 
encapsulated transistor 
amplifier in epoxy resins. 


4 MAY 18, 1961 


FIELD CABLE 
TEST SET 


The Tester locates the position 
of breaks or short-circuits in 
sheathed multiple conductor 
cables to within a fraction of 
an inch. Repairs can be carried 
out with a minimum of dis- 
turbance to the cable sheath. 

The principle of operation is 
as follows:—In the case of a 
broken conductor an A.F. vol- 
tage is applied between one end 
of the conductor and earth; the 
electrostatic field between the 
live section of the conductor and earth 
can then be detected by running a capacitive 
probe along the cable. The probe is connected 
to the input of a portable transistor amplifier, which 
feeds a headset thus giving an audible indication of the break position. 
All other conductors in the cable should be earthed, other than the 
one being tested. 

An inductive probe is used in place of the capacitive probe for 
locating shorts between conductors. The oscillator will feed a signal to 
the conductor only up to the point where the short occurs and the 
probe will detect the electromagnetic field up to this point. 

The test panel is provided with rotary switches to select individual 
conductors in the cable. Conductors other than the one selected are 
earthed. Sockets are fitted to accommodate the cable plugs. For initial 
determination of a faulty conductor a lamp type continuity tester 
is provided. 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON AIRPORT HOUNSLOW MIDDX. 


require 


LICENSED 
INSTRUMENT AND 
ELECTRICAL ENGINEERS 
AND INSPECTORS 
(Ref.: M.4.) 


AIRCRAFT INSTRUMENT 
MECHANICS AND 
ELECTRICIANS 
(Ref.: M.18.) 


LICENSED AIRCRAFT 
ENGINEERS, INSPECTORS 
AND CHARGEHANDS 


experie nee with Britannia, 
Viscount or DC.6 Aircraft is 
essential 


(Ref.: M.12.) 
Salaries—Engineers and Inspectors 
£1,005-£1,315 p.a. 


Salaries—Chargehands 
£13-10-0—£16-10-0 per week 


Ul Applications in writing, quoti 
appropriate reference, to the Personnel 


The lowest priced 
Copter in the 
World. Bensen B-7 
Gyro-Glider and 
B-7Mc powered 
Gyro-Copter. in 
production by 
arrangement with 
Bensen of U.S.A. 


3 For full details send P.O. Si- 
i . Laundry Lane, Hungerford, Berks. Hayes, Middlesex 


XY = THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81, New Road, Harlington, Middx. Tel .HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


An interesting post is offered as 


BST 


Aeronautical Co. 
C47 - DC-3 Specialists 


INSTRUCTOR 


in our Drawing Office School where engin- 
eering apprentices and direct entrants at 
L d O.N.C. level are trained for Design Office 
t work. 


Preferred candidates will be in their early 30's 
having asound engineering background and 


telephone your 


years’ aviation 


84 ALEX 


Stockists of British and American A.G.S. and 
A.N. spares for all types of British and 
American aircraft. from Austers to Viscounts, 
from Pipers to DC-4s. 


24 hour A.O.G. service operated, cable or ‘ 


All enquiries handled by experts with many 
often be supplied from stock if original parts 
are not available. 


Comprehensive stock list sent by return. 
Purchasing agents for foreign governments 
and overseas airlines. 


Farnborough Hants 
Telephone : 


Emergency : Deepcut 224 or 29. 
Cables: Bestair, Farnborough, Hants. 


experience as design draughtsmen. Graduate 
Membership of |.Mech.E., or R.Ae.S. is de- 
s rable beyond an H.N.C. qualification. There 
should be a natural ability to instruct in a 
confident manner. 


The Company offers good terms of employ- 
ment including a non-contributory Pension 
and Life Assurance Scheme. 


requirements. 


experience. Alternatives can 
Although this vacancy is not occurring until 
the late summer, applications should be made 
now as an overlap period is desirable. 


Please send full particulars to the 
Personnel Manager, 
FAIREY AVIATION LIMITED, 
Hayes, Middlesex. 

(A Division of Westland Aircraft Limited) 


ANDRA ROAD, 


Farnborough 2881/2/3. 


; & ENCAPSULATED COMPONENTS 
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WHITELEY ELECTRICAL RADIO CO. LTD: MANSFIELD: NOTTS 
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CG 


GPO 72. CURRAN ROAD 


CARDIFF 


SOUTH WALES UK 
TELEPHONE CARDIFF 2064! 


Tec 


MAY 138, 1961 


at all Sages : 
@ the initial design study 
@the final design 

@the manufacture 

@ the installation 


we have highly skilled technicians 
capable and experienced in dealing 
with unusual engineering projects 


Manufacturers of Aero-Engine Test Equipment 


DESIGN AND 
MANUFACTURE OF.... 


@ FLYING CONTROL, SYSTEMS 

@ UNIVERSAL jouer: 

@ STEADY BEARING : 

@ S.B.A.C. STANDARD PART 

@ COWLING FASTENE 
COUPLINGS 

NECT-O-MATIC COUPLINGS 

EQUIPMENT 
BASIX GROUND 
° TELESCOPIC LADDERS 


AERO CONTROLS LIMITED 


Industrial Estate, Weedon Road, Northampton Telephone: 33131/5 


DAMIC CONTROLS LTD. 


the Aircraft Charging and Non Return Valve 
Specialists introduce their new American Size Valve 
for either initial equipment or maintenance re- 
placement purposes. 


Charging End 
.305D—32 T.P.1. 


System End 
4” UNF 


* Type DC.39 for DTD 585 and Air 
* Type DC.40 for Skydrol and Air 
Type DC.41 for Lockheed 22 and Air 
All A.R.B. Approved 


* As selected for the VC. 10 


268, High Street, Uxbridge, Middx. 


Telephone: Uxbridge 32100-35432 
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70/140 Channel, V.H.F. Transmitter/Receiver 
Type STR.12-D 


instrument Landing System Receiving 
Equipment Type SR.14/15 


100 Channel, H.F. Communication Equipment 
Type STR.18-C 


Aircraft Aerials 


ha, 


Installed in the 
first prototype 


Installed in BEA 
Dart Heralds 


70/140 Channel, V.H.F. Transmitter/Receiver 
Type STR.12-D 


V.O.R./LL.S. Receiving Equipment 
Type SR.32 


Marker Receiver Type SR.33 


100 Channel, H.F. Communication Equipment 
Type STR.18-C 


STC enjoys a world-wide reputation 
in the aircraft industry for high 
quality radio equipment and for the 


Aircraft Aerials 


co-operation of their engineers with 
the aircraft constructor during the 
installation and flight trials. See us at the Aeronautical Salon 


at Le Bourget. 


Standard Telephones and Cables Limited 


COMMUNICATIONS 
ere Registered Office: Connaught House, Aldwych, London W.C.2 
61/16E RADIO SYSTEMS DIVISION: OAKLEIGH ROAD-NEW SOUTHGATE-LONDON N.II 
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“DART HERALD” 


for 
JERSEY AIRLINES 


Bloctube Controls are pleased to be associated 


with this important Aircraft as suppliers of the 


Pilot’s control pedestal and engine controls. 


BLOCTUBE CONTROLS LIMITED 
AYLESBURY 


Phone: Aylesbury 349456 Grams: BLOCTUBE AYLESBURY 


Armstrong Whitworth ARGOSY 


and 


Handley Page DART HERALD 


ROAD + WOLVERHAMPTON ENGLAND 
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Marston Excelsior Ltd. are proud to be suppliers of 
heat-exchangers for the Dart Herald, and wish this fine 


aircraft many years of successful airline service. 


MARSTON EXCELSIOR LTD. 


(a subsidiary company of Imperial Chemical Industries Ltd.) 


Flexible fuel tanks —heat-exchangers 


titanium rings —radomes 


— sheet metal work 


laminated plastic components. 


MAR. 304 
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RUMBOLD 


DOUBLE PASSENGER SEATS 
AS SUPPLIED BY US 
FOR THE HANDLEY PAGE 


DART HERALD 


WEIGHT IS UNDER 20 LBS. 
PER PASSENGER, 

WHICH GIVES THE 
OPERATOR A GOOD 


PAY-LOAD FIGURE 


L. A. Rumbold & Co., Ltd. vad 


E.H 


are proud to supply 


DART 


rald COMPONENTS 
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OPERATION 


HANDLEY PAGE CHOOSE GODFREY SUPERCHARGERS 


The Godfrey Type 15 Cabin Supercharger, chosen for the 
Handley Page Herald, has established a world-wide reputation 
for reliability and economy in operation. Life between overhauls 
is as high as 5,000 hours in some installations. Comprehensive 
spares and service facilities available through associate companies 
in Canada, Australia and South Africa. 


& 


Sir George Godfrey and Partners Ltd. 


Hanworth, Middlesex and Henley, Oxfordshire. Telephone : Feltham 3291. Cables : Godfrepart, London. 
ASSOCIATED COMPANIES IN: MONTREAL, MELBOURNE AND JOHANNESBURG 
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AIRWORK SERVICES LIMITED 


PICCADILLY-LONDON. 
: and BOURNEMOUTH (HURN) AIRPORT 


MAY 18, 1961 


another 
outstanding aircraft 
from Handley Page... 


Hycatrol flexible fuel tanks are 
used in civil and military aircraft 
all over the world. 

Other products :— 


@ Inflatable pontoon floats for 
helicopters. 

@ ‘ Hy-Clad’ re-usable seals and 
gaskets. 

@ Mouldings and fabrications in 
Viton, Nitrile, Neoprene and 
many other special purpose 
synthetic and natural rubbers. 


FLEXIBLE 
FUEL TANKS 


Manufactured by 


| ireproof 


anks Ltd 


THE AIRPORT PORTSMOUTH 
HANTS Telephone 62391-2-3-4 


REGD. TRADE MARK 


The Finest Clip in the World 


TEL: GILLINGHAM 51182/3 


L. ROBINSON & CO. (GILLINGHAM) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. 
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Building a reputation 


[ Plessey 


THE PLESSEY COMPANY LIMITED, ILFORD, ESSEX 
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An exhaustive programme of intensive global flying 
in all climates and conditions is earning the 

Dart Herald a reputation for safety and reliability 
before it enters airline service. 

Although operated from the world’s most primitive 
airstrips, there has not been one instance of 
unserviceability due to equipment failure. 

The Plessey Company Limited is proud 

to have been associated with Handley Page in 
equipping the Dart Herald. 


The Plessey Company Limited contributed :— 


Actuators * Controllers for windscreen temperature control 
Light and heavy duty relays 

Plessiflex seamless flexible metallic hose 

Indicators for cockpit presentation 

Electrical Connectors 


Aios 


4 

ae 

= 

Pics. 


THE AEROPLANE 14 MAY 18, 1961 


and ASTRONAUTICS 


FLUOROFLEX (PTFE) HOSE 
again 
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Features of 


(Palmer (PTFE) HOSE 


* Indefinite service life and shelf life. 


* Operating temperature range -73 C to +232°C (up to 260°C in some cases). 


* Inert to all fuels, oils, alcohols, ethylene glycol, water, acids, oxidisers, gases. 


Palmer Aero Products Ltd 


(A subsidiary of BTR Industries Ltd.) 
PENFOLD STREET, EDGWARE ROAD, LONDON, N.W.8 
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WHY TRAIN THE HARD WAY? 


THREE STAGE TWO STAGE 


—When a three 
stage sequence with 
the FOLLAND GNAT 
advanced trainer is 
the most efficient 
and economical 
training system 


Totraina pupil byatwo-stage system fromthe 
ab initio stage to operational standard costs 
nearly £73,000. By a three-stage sequence 
not only is the training better balanced and 
safer but the cost is considerably less— 
£44,200—a saving of over £28,000 per pupil. 
The capital cost of the aircraft required for 
an output of 124 operational pilots a year is 
£634 million for two-stage training, but 
under £35 million for three-stage training— 
a saving of £284 million—the cost of 70 front 
line fighters! 

The saving in cost is largely the result of the 
high utilisation factor of the Gnat which, at 35 
flying hours per month, is more than twice 
that of the training version of the operational 
bomber or fighter. This high utilisation factor 
of the Gnat not only reduces capital and 
operating costs but enables substantial 
economies to be made in servicing manpower. 


160 HRS 


These figures are based on the system used by Air 
Ministry for determining costs and include fuel, oil, 
spare parts, replacement of wastage and 3rd and (cee os 
4th line maintenance at contractors. vi 420 HRS 420 HRS 


OPERATIONAL STANDARD OPERATIONAL STANDARD 


£44,200 £72,680 


HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1 


\ 
wh BASIC JET TRAI oye JET TRAINER 
160 HRS x Wo HRS x HR 
160 HRS 
GNAT ADVANCED OPERATIONAL BOMBER 
HRS x £250 
OPERATIONAL BOMBER 
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Expanding Collaboration 


A special feature in this issue has been devoted to the aircraft 
industries of Western Europe. It is therefore particularly fitting that 
we should be able in the same issue to report the far-reaching agree- 
ment concluded between the Hawker Siddeley Group on the one hand 
and the Otto Wolff Group on the other. So far as aviation is con- 
cerned the agreement is in the nature of further strengthening an 
existing link in that Otto Wolff has represented Hawker Siddeley 
aircraft interests in Germany for some time. It will be recalled that 
Hawker Siddeley also have close links with the French aircraft and 
rocket industry. German interest in the Hawker P.1127 following 
the NATO requirement, not yet finalized, for a vrot fighter has 
already been expressed. 

So far as the European industry itself is concerned co-operation 
has gone a long way. In this issue we deal at length with the plans 
for the integrated production of the Lockheed F104-G. This will 
involve collaboration on the widest scale. It is germane to the subject 
of this issue that the Lockheed company in efforts to get the R.A.F. 
interested in an STOL version of the Hercules transport have reached 
an understanding with the other British aircraft group, B.A.C., for 
the building, if ordered by the United Kingdom, of the Hercules by 
B.A.C. 

Two other specially interesting combined undertakings are the 
Breguet Atlantic and the Transall C-160. Both are dealt with in some 
detail in the following pages. These are of special interest to British 
industry in view of the quantity of British equipment used. 

We must all regret that so far the steps taken to undertake astro- 
nautical work in collaboration are on a much more restricted scale. 

However, the more closely the aircraft industries of Europe get 
integrated, the more complex will become the problem to which Sir 
Reginald Verdon Smith devoted attention in his annual report on the 
Bristol Aeroplane Company. Having in mind the special relation- 
ship between the British aircraft industry and the Government, which 
is, in effect, a partnership, Sir Reginald emphasized that policy making 
must be positive and constructive; the implementation of decisions 
must be firm and brisk. In view of the developments outlined in this 
issue nobody can be satisfied with a situation where many people in 
the aircraft industry in the United Kingdom feel that the Government 
depends too much on waiting to see what is going to be done in other 
countries. The natural outcome of such a policy must have the 
frustrating result that the machinery moves too slowly and by 
unnecessarily small stages. 


Dinghy Sailors of the Air 


By way of contrast to the problems of aircraft production and 
airline operation which occupy so much of the efforts of his industry, 
it was good to see that Mr. Peter Thorneycroft was able to get down 
to Lasham last Saturday to open the National Gliding Championships. 
In the short trip he was able to make in the London Club’s famous 
two-seater he would hardly have time to probe deeply the aspects of 
air traffic control which cause the British Gliding Association so much 
concern. But at least the trip should have given him the opportunity 
to savour for himself the peculiar pleasures and responsibilities of 
motorless flight. 
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Matters of Moment 


Too Many Restraints 


LL the recent changes in the aircraft industry's structure 
have brought “ a new sense of purpose and of opportunity.” 
This encouraging thought has been expressed by Sir Reginald 
Verdon Smith, chairman of the Bristol Aeroplane Company in 
4 his annual report published last week. Looking to the future 
. he comments that there is one respect, at least, in which 
i prospects for the aircraft industry depend upon different and 
unusual considerations: “ The nature of our business,” he says, 
“means that, irrespective of politics, the industry and the 
Government are in partnership. 
: “With that special relationship it is of very great importance 
“a to the country that the making of policy should be positive 
and constructive, and that the implementation of decisions 
should be firm and brisk. There can be no doubt that the 
possibilities lying ahead of this generation in the whole field of 
aviation and astronautics are immense: it is also clear that they 
are of such strategic and economic significance that the general 
course of their development is today, even more than in the 
past, a national responsibility. .. . 

“ There is no escape from the difficulties or the risks inherent 
in aviation: whether the immediate question concerns the 
equipment or the operations of civil air transport in its inter- 
national setting, or the pattern of defence policy and the 
selection of appropriate weapons, the rapid development of the 
several technologies which converge upon aviation imposes a 
great challenge upon those with whom lies the responsibility 
for decision. The expectation that scientific development will 
shortly bring further swift change can all too easily lead to 
uncertainty in policy and consequent delay in arriving at 
specific requirements 

“The problems are 


admittedly complex: nevertheless now 
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SAFETY PRESENTATION.—Mr. E. S. Calvert (right) receives 
the Monsanto Aviation Safety Award from Mr. Robert M. Morris 


vice-president of the Monsanto Chemical Company. Centre is 
Mr. E. R. Quesada former administrator of the F.A.A. 


that so much has been done to consolidate the country’s 
industrial resources it is no less important that the administra- 
tive machinery upon which stable and consistent planning 
depends should not creak, and that there should be no lack of 
initiative in the places where responsibility lies. . . . 

“If one asks almost anyone in the industry who is familia: 
with the administrative process whether he is satisfied with its 
operation at present he will very likely reply that today more 
than ever before we depend too much on waiting to see what 
others in other countries will do, and that thereafter the 
machinery moves too slowly and by unnecessarily small stages. 
No one will dispute the need to exercise strict economy in the 
spending of public funds but there is reason to feel that the 
restraints and scrutinies being applied at the present time are 
making it harder to keep abreast of competition from elsewhere 
and unnecessarily difficult to keep the advantage where we 
happen to have gained a technical lead.” 

Subject to these reservations, Sir Reginald concludes, the 
general prospects of the aircraft industry can be viewed with 
much greater confidence today than was the case two or three 
years ago. 


Commercial Interests in Space 

RESSURE from private industry to allow Britain to go 

ahead with a programme for the commercial exploitation 
of space is gathering momentum. It may, in fact, cause the 
Government to reconsider its policy regarding the 12-nation 
plan to develop a European heavy satellite launcher based on 
Blue Streak, and start on the project alone, or possibly in 
collaboration with France. 

One of the principal exponents of this move is Sir Robert 
Renwick, chairman of the newly-formed British Space Develop- 
ment Company. Speaking to the Radar and Electronics 
Association on May 12, he said: 

“The Minister of Aviation inherited a policy of a British 
and Commonwealth space programme—provided France and 
Germany came in too. Over the months he has worked very 
hard and up to a few days ago it appeared that he was going 
to be successful and would be able, within a few weeks, to 
announce a British European programme. 

“Four days ago, however, Mr. Dean Rusk, U.S. Secretary 
of State—with perfect timing—offered to put American rockets 
and satellites at the disposal of Western Europe—an offer which 
our European friends may find it hard to refuse. 

“ It would seem clear to me that the Americans are determined 
to keep Britain out of commercial space by all means in their 
power.” He said the Americans were “shrewd businessmen 
and know there is money to be made on communication 
satellites because technically it will put their industries well in 
advance of European industries and so boost their exports 
throughout the World.” 


CHAMPIONSHIP SCENE.—An air-to-ground shot of the 
activities at Lasham last week-end during the opening phases of 
National Gliding Championship there. 


Photograph copyright “The Aeroplane and Astronautics” 
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Gliding Championships Begin 


AVING opened the 1961 National Gliding ¢ hampionships 

at Lasham, Hants, on May 13, Mr. Peter Thorneycroft. the 
Minister of Aviation, went up in a glider for the first time in 
his life. and wanted to do it again. This was, as he said, the 
largest gliding contest ever held, with 90 sailplanes and 129 
pilots. Another record was for the number of R.A.F. entries 
(see p. 522 last week). ; 

At 13.30 hrs. the same day, launches began for a race round 
a 64-mile triangle via Thruxton and Welford for the 50 entrants 
in League I. Only John Williamson, in an R.A.F. Olympia 419, 
finished the course, taking from 14.22 to 18.15 B.s.T. Next best 
were Wally Kahn and Philip Wills, who shared Williamson's 
last thermal but one and then sank to earth. The first leg was 
the worst. with weak thermals stopping short of 3,000 ft. and a 
contrary 10-knot wind. It brought down four-fifths of the 
competitors short of Thruxton, and the rest averaged between 
5 and 10 m.p.h. getting there. 

Sunday's task) for both leagues was maximum distance, 
starting with a 30-mile flight N. by W. to Benson against a 
15-knot N.W. wind, and anyone who got that far could proceed 
from there in any direction he liked. This time there were 
cumulus clouds, which had been absent the day before. 

From Benson one group, including Philip Wills and Peter 
Scott, set off northwards, lured by meteorological promises, but 
were baulked by an unexpected “ clamp” from the N.E. Many 


turned south for the Channel coast and of these Tony Deane- 
Drummond got to Hythe and Ted Stark and John Williamson 
to Rye. Only two turned west, but they became the day’s 
winners in each league, Roger Mann of League I making 165 
miles to Torquay and David Kerridge, of League II, 75 miles 
to Salisbury. 

In overall points Williamson is leading with 1,047, followed 
by Mann with 1,000, D. Jones 869, Deane-Drummond 795 and 
Stark 739.—a.E.S. 


Honoured by the R.Ae.S. 


T was welcome news indeed to learn last week from the Royal 

Aeronautical Society that Sir Sydney Camm, C.B.E., F.R.Ae.S., 
and Mr. J. D. North had been selected by the Council to be 
made Honorary Fellows of the Society. This—the highest 
honour the R.Ae.S. can bestow—pays just tribute to the invalu- 
able contributions that these two eminent aeronautical engineers 
have made to the development of the aeronautical sciences over 
the years 

Sir Sydney Camm. who is director and chief engineer of 
Hawker Aircraft. has already been the recipient of high R.Ae.S. 
honours for in 1949 he was awarded the British Gold Medal 
and less than 16 years later received the Society's Gold Medal. 
He has spent a lifetime in aeronautical engineering; having 
joined the Hawker Engineering Company in 1923 he became its 
chief designer in 1925. In the years which followed he 
has been responsible for many notable—and elegant—aero- 
planes among which the Hurricane will long be remembered 
as a potent factor in the R.A.F.’s success in the Battle of 
Britain. His latest is Britain's first vroL aircraft designed from 
the outset as a military operational type Sir Sydney was 
president of the Royal Aeronautical Society in 1954-55 

Mr. J. D. North, who is chairman and managing director of 
Boulton Paul Aircraft, Ltd., started his career as an aeronautical 
engineer before the 1914-18 War when he became chief engineer 
to the Grahame-White Aviation Company at Hendon. He 


were opened by Mr. Peter Thorneycroft, Minister of Aviation, 

on May 13, who went for a trip in « Daisy’ (left). Upper, the 

Bocian of the Polish A.F.A. and, lower, Andy Gough takes off in 
the new Elliott 460. 


joined Boulton and Paul—as the company was then known 
in 1917 and has been with it ever since. He is an active member 
of the Air Registration Board, a Member of Council of the 
S.B.A.C. and a member of the board of governors of the 
College of Aeronautics 


Fifty Years a Flying Instructor 
T his seventieth birthday party at Shoreham last week-end 
Mr. Cecil Pashley, M.B.E., A.F.C., who is still flying pro- 
fessionally as an instructor after 50 years of work at the job, 
was told by Capt. O. P. Jones, representing the Master of the 
Guild of Air Pilots and Air Navigators, that he is to receive 
the Guild’s Award of Merit. The Award of Merit was estab- 
lished in 1958 and is conferred on Freemen of the Guild for 
meritorious service as air pilot or air navigator in any sphere 

of British aviation. It carries with it a silver medal. 

Cecil L. Pashley began glider flying in 1908, and in 1911 he 
founded the flying school at Shoreham, where he still trains 
pilots. He instructed on an enormous variety of aircraft types 
during the two World Wars and has logged more than 18,300 
hours. The Guild recognizes that his services in flying instruc- 
tion—he has taught about 1,600 students to fly—have made an 
outstanding contribution to the development of aviation, and 
the defence of Great Britain and the Commonwealth. 

In the opinion of many the fact that “ Pash” has never been 
engaged on airline or charter flying must mean that his total 
of hours flown covers more take-offs and landings than have 
been made by any other person. His record averages better 
than one hour’s flying for every day of 50 years. 


Licence-built Hercules Offered to the R.A.F. 


OCKHEED are making considerable efforts to sell a STOL 

version of their C-130 Hercules military transport to 
European countries. In Britain they have an understanding with 
the British Aircraft Corporation that B.A.C. should produce the 
aircraft under licence if it is ordered for the R.A.F. 

To quote a recent advertisement in The Economist, 
‘Lockheed is prepared to support a licensed manufacturing 
programme in the U.K. to produce a Rolls-Royce-engined sto. 
Hercules to British requirements.” It is claimed that the blown- 
flap BLC system of this aircraft would allow it to operate from 
500-ft. unprepared surfaces 

As stow fighters and strike aircraft come into service there 
will be a requirement for STOL transports to support their opera- 
tions. To meet such a requirement, B.A.C, are unlikely to have 
put all their eggs into the Lockheed basket; they and probably 
other companies must have indigenous similar projects. 
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IN SERVICE HANDS.—No. 74 Squadron R.A.F. (motto “| Fear No Man”), recently equipped with 

English Electric Lightning F.Mk.ls (two 14,430-Ib.s.t. Rolls-Royce RA.24R Avons), is to give a display of 

formation flying during the Paris Aero Show. In these pictures the C.O. of the Squadron, Sqn. Ldr. J. F. G. 

Howe, shows off the handling qualities of the R.A.F.’s supersonic all-weather fighter whether inverted during 

a roll or diving vertically alongside the A.W. Meteor NF.14 photographic aircraft carrying our photographer 
Alfred Long. 


| 


The R.A.F. Today 


NE of the vear’s major functions, the Pathfinders’ Reunion 
Dinner, can be counted on to have an impressive, brass- 
bound top table that will speak informatively and entertainingly 
At this year’s dinner, on May 8, AiR MARSHAL SIR KENNETH 
Cross. A.O.C.-in-C., Bomber Command, revealed something of 
his mobile Command's offensive potential and the spirit and 
capability of its personnel. Most impressive, even frightening, 
was his statement that Bomber Command's hitting power was 
now the equivalent of that of 29 million Lancasters. He added, 
possibly with intent, that he still had more aircraft than the 
two airline corporations put together, although we were left 
to guess; whether this included the remaining 50 Canberras 
which he said the Command would soon be dispensing with. 

Of their missiles, he said that whereas a combat aircraft can 
take eight or more years to progress from drawing board to 
operational force, Thor had done it in 4} years. It was an 
efficient weapon and with some 4,000 trained men to operate 
it. the Command had the only qualified I1.R.B.M. force on this 
side of the Atlantic. 

Turning to the vital question of aircrew, Sir Kenneth said 
that although the rigorous standards of selection and training 
eliminated approximately 69 out of every 70 starters and so 
made it difficult to maintain the numbers, the calibre of the 
crews who finally emerged could be judged from the results 


of the recent bombing competition when 96% of their bombs 
fell in the target area. Results improved all the time—using 
the same assessment scheme, the team which won the com- 
petition in 1957 would have been 47th this year. 

The spirit of this Force was akin to that of the war-time 
Pathfinder Force. Its members, less than 10% of whom are 
National Servicemen, were poised for instant action at all times. 

Another speaker, AIR MarsHat R. B. Lees, D.C.A\S., said 
that it was under the umbrella of Bomber Command that the 
rest of the R.A.F. went to work. Of Coastal Command he 
said that its Shackletons, in competition with other Forces, had 
made 80°, of the sightings, 70° of the kills. Transport Com- 
mand, no lenger a Cinderella, had got good aircraft and was 
getting more and better equipment, including stot, aircraft and 
helicopters. The Army depended for its mobility on Transport 
Command, which got them there and supported them. 

The Pathfinder Association’s president, Gp. Capt. T. G. 
MAHADDIE, announced that 27 ex-R.N.Z.A.F. members had 
started a P.F.A. branch in their country and pointed out that 
Air Cdre. C. A. Turner, representing the R.N.Z.A.F. in this 
country, was present, as were his opposite numbers, A.V.M. 
A. M. Murdoch, R.A.A.F., and Air Cdre. D. S. Blaine, R.C.A.F. 
Since Air Marshal Lees and Peter Swan, who proposed the 
R.A.F. Toast, are also Australians, May 8 seemed more like 
Anzac Day than VE-day.—WREN. 
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ANGLO-GERMAN LINK-UP. — The 
Hawker Siddeley Group and the Otto 
Wolff Group of Cologne, a large producer 
of steel in West Germany, have con- 
cluded an agreement for a trading associa- 
tion covering “ a wide range of products.” 
It is understood that co-operation between 
the groups on aviation matters will begin 
at once, but the emphasis at first will be 
on industrial products. Of particular 
importance is the agreement on aviation 
in view of possible links between Britain 
and Germany in the supply of aircraft 
and weapons for NATO countries. 


a B.A.C. DOWN UNDER. To promote 


sales in Australasia and also help co-ordi- 
nate work by its member companies at 
Woomera, the British Aircraft Corpora- 
tion has formed the British Aircraft Cor- 
poration (Australia) Pty., Ltd., with head- 
quarters at Sydney, N.S.W. Chairman of 
the new subsidiary is Sir Daniel McVey: 
Mr. A. W. Millson is managing director. 


HAMBLE OPENING. Tomorrow, 
May 19, H.R.H. The Duke of Edinburgh 
is to open formally the College of Air 
Training, Hamble. During his visit he is 
to tour the College buildings, fly in one 
of its Apaches and address the students. 


TWO JET DECADES.—Twenty years 
ago last Monday the first British aircraft 
to be powered by a turbojet made its 
initial flight. On May 15, 1941, from the 
R.A.F. College, Cranwell, the Gloster 
E28/39, with Frank Whittle’s 850 Ib. W.1 
turbojet providing the propulsion, took 
to the air for the first time. This aircraft, 
serialled W4041, now forms part of the 
National Aeronautical Collection. 


GNOME AGUSTA_ BELL.—First 
flight of an Agusta Bell 204B helicopter 
powered by a de Havilland Gnome free- 
turbine engine was made on May 10. 
after only 25 minutes’ ground running of 
the engine. 


FLIGHT SIMULATION, — The first of 
two General Precision Systems flight pro- 
cedure trainers has been delivered to the 
College of Air Training, Hamble. 


HUSTLING HUSTLER.—A Convair 
B-58 flew at a sustained speed of 1,302 
m.p.h. for 30 minutes early this month, to 
qualify for the Aero Club de France 
Bleriot Cup, offered for the first aircraft 
to fiy 2,000 km.p.h. (1,243 m.p.h.) for 30 
minutes. 


POLISH PYE.—The Polish Govern- 
ment have placed an order with Pye 
Telecommunications for an instrument 
landing system for use at Okecia, the 
Warsaw International Airport. This will 
be the first 11s installed in Poland. 


Commercial Aviation Affairs 


SEABOARD AT L.A.P.--A_ new 
18,000 sq. ft. warehouse on the south side 
of London (Heathrow) Airport will be 
brought into use by Seaboard World 
Airlines next month in preparation for 
the introduction of Canadair Forty-Fours 
in July. Full customs facilities will be 
available at the warehouse, which is a 
part of the Field Aircraft Services hanger. 


M.E.A, PROFIT.——In 1960 Middle East 
Airlines, a B.O.A.C. associate company. 
made a profit of £25,000 after payment of 
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ARMY MISSILE. — The 
Blue Water SSM, des- 
cribed on this page, will 
be demonstrated at the 
Paris Aero Show. 


A POTEZ ORDER.—An example of 
the Potez 840 turboprop feeder-liner, 
which made its first flight on April 29. 
has been ordered by Turboflight Inc., of 
Chicago. This company, which specializes 
in marketing business aircraft, has also 
taken an option on 25; fully equipped 
price in the U.S. is estimated to be about 
$500,000. 


NEXT WEEK 

THe AEROPLANE AND ASTRO- 
NAUTICS for May 25 will give a 
pre-view of the British aircraft 
industry's exhibits at the 24th 
Paris Salon and those of Europe 
and America. This issue will cost 
the usual Is. 6d. and is obtainable 
from all bookstalls and book- 
sellers, or direct from _ the 
publishers, Temple Press Limited, 
Bowling Green Lane. London, 


FLY-BY.—The Russian “ automatic 
interplanetary station,” launched from a 
heavy Sputnik on Feb. 12 on a transfer 
orbit to Venus, is due to pass within 
62.500 miles of the planet between 
May 19-20, according to predictions made 
by Russian scientists. Radio communi- 
cation failed some 15 days after the 
launching. 


DYNA-SOAR SKIS. — Boeing have 
awarded a $45,000 sub-contract to the 
Goodyear Tire and Rubber Co. for the 
development of “wire-brush” landing 
skis for the Dyna-Soar hypersonic glider. 
Nose landing gear will take the form of 
an inverted metal dome instead of a 
wheel. 


BLUE WATER.—On May 16, official 
details of the English Electric Blue Water 
SSM were revealed. Developed for the 
British Army, it is a simple and mobile 
missile system which meets the NATO 
requirement for a Corporal replacement. 
A Blue Water fire unit consists of a com- 
puter in a Land-Rover and a missile on a 
combined launcher and transporter on a 
standard three-ton lorry. The missile has 
a solid-propellent motor and_ inertial 
guidance. The fire unit can leave the 
launch area by the time the missile 
reaches its target. 


MORE BLLE STREAKING.— 
According to the Minister of Aviation, 
two “fully integrated static firings” of 
the Blue Streak were made early this 
month. 


SPACE CLAIM.—According to a tele- 
gram received in Paris by the Fédération 
Aéronautique Internationale, the Central 
Aero Club of the U.S.S.R. are to seek 
recognition of Major Gagarin’s orbital 
mission in the spacecraft Vostok as a 
World record. This will involve giving 
more details of the flight, including the 
place of launching and landing, the thrust 
of the launching rocket, and the recovery 
method. 


G.P.0, SPACE TESTS.—As forecast 
in our issue for Mar. 30, the G.P.O. is 
to establish a ground terminal for experi- 
mental tests with American communica- 
tion satellites in Cornwall. Announc- 
ing this, Sir Ronald German, Director- 
General of the Post Office, said the 
ground station would cost about 
£500,000. Contracts were already being 
arranged. \ 


all interest. This was achieved in spite of 
severe jet competition on all the airline's 
routes during the year: delivery of the 
M.E.A.’s Comets did not start until 
December, 1960, and they were not fully 
operational on the company’s inter- 
national routes until March, 1961. In 
1959 M.E.A.’s profit was about £22,000. 


EL AL ORDER,.—Two Boeing 720Bs 
have been provisionally ordered by El Al. 
for delivery early next year. The order is 
subject to government approval 


BRAZILIAN REORGANIZATION.— 
Varig and REAL Aerovias. two of the 
three major Brazilian airlines, are to 
establish a jointly owned subsidiary, 
Aerovias Brasilia, to combine the inter- 
national operations of the two companies 


CARGO AGREEMENT.—The IATA 
North Atlantic cargo-rate meeting ended 
in agreement last Monday. The new rate 
structure, which resembles that proposed 
by B.O.A.C. (see our issue of Feb. 24, p. 
199), comes into force on Sept, | 
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OZARK ONE -ELEVENS. — Ozark 
Airlines’ intention of buying five B.A.C. 
One-Elevens, reported in our previous 
issue, was confirmed in St. Louis on 
May I1 by Mr. Joseph H. Fitzgerald, the 
company’s president. He said that the 
order was worth about $11.5 million and 
that the aircraft would be delivered in 
1965. It is the first order for pure jet 
transports by an American local service 
airline. 


MARCH TRAFFIC, Provisional 
M.o.A. figures for March show an 
increase of 22% in U.K. airlines’ traffic 
on scheduled and I.T. services. Capacity 
increased by 35 and the overall load 
factor fell from 61 to 55%. Final 


MALAYAN VISITOR.—On May 12 Mr. 

Enche Sardon, the Malayan Minister of 

Transport, who is touring British 

industries, flew from Gatwick to 

Middlesbrough in a Handley Page 
Dart Herald. 
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figures for February show a 16.4 
increase in load ton miles, a 26.3 
increase in capacity and a fall in overall 
revenue load factor to 52.1 


A.T.C.C. MOVE. The Oceanic 
A.T.C.C. at Prestwick is likely to be 
transferred to Preston in a few years as 
part of the reorganization of the U.K 
control system. It is anticipated that the 
Scottish A.T.C.C. will remain in Ayr- 
shire; the present Prestwick A.T.C.C. is 
to be demolished to make way for the 
new airport terminal area 


NORWICH AIRPORT?—The possi- 
bility of developing the R.A.F. base at 
Horsham St. Faith as an airport for 
Norwich is being investigated by an 
airport committee set up by the local 
council 


CLEVELAND-LONDON' SERVICE. 

On May 5, T.C.A. inaugurated a Cleve- 
land-London service by way of Toronto, 
using DC-8s. The eastbound journey time 
is less than eight hours and the service 
will operate four times a week from the 
beginning of June. 


POINT NINE SEVEN 990.—The 
Convair 990 with modified nacelles, which 
resumed its test flight programme on 
Apr. 20, reached a T.A.S. of Mach 0.97 
at 22,500 ft. (675 m.p.h.) on May 8. The 
990 will be certificated for operations up 
to Mach 0.91. 


AEROFLOT TO CUBA.—General 
Loginov, the head of Aeroflot, said in 
Moscow recently that Russia was plan- 
ning to inaugurate services to Cuba and 
several other States in the Western 
Hemisphere and in South East Asia 
New Aeroflot equipment, including the 
An-24 and the Tu-124, was demonstrated 
for the first time in Moscow last week. 


THE AEROPLANE 
and ASTRONAUTICS 


F.A.A. RULINGS.—A new regulation 
by the F.A.A. requires flight recorders to 
be carried on all jet transport aircraft, 
and on all transports operating above 
25,000 ft., for all flight checks, training 
flights, ferry flights, airworthiness tests, 
etc., with certain exceptions; previously, 
only aircraft on air carrier operations 
were required to carry recorders. Another 
rule effective next week bans the use of 
portable FM radios on U.S. civil aircraft, 
because of interference with aircraft VHF 
adio 


FINNAIR PROGRESS.—tThe Finnish 
airline Aero O/Y (Finnair) recorded a 
profit of 15.6 million Finnish marks 
(about £17,350) in 1960. Rapid progress 
has been made by the company with the 
introduction of three Caravelles, and 
traffic on the international routes, which 
represent 64 of Finnair’s activities, 
increased during the year by 36%. 
Gunnar Korhonen, supreme leader of 
the Ministry for Trade and Industry, has 
been appointed president in succession to 
Lt.-Gen. Leon Grandell. 


ISRAEL DELIVERY. — The _ first 
Boeing 707-420 for El Al Israel Airlines 
was delivered at Seattle on May 7. It was 
named “ Shehecheyanu” and was deliv- 
ered to New York the same day. El Al 
has ordered three 707-420s and two 
Boeing 720Bs. 


SAHARA ACCIDENT.—An Air 
France L-1649A Starliner crashed in the 
Sahara Desert while en route from Fort 
Lamy to Marseilles on May 10. The 69 
passengers and nine crew were killed. 
Preliminary reports suggest that a cata- 
strophe occurred at the cruising altitude 
of 20,000 ft.; the tail unit and other com- 
ponents were found a mile away from the 
main wreckage. 


VICKERS-ARMSTRONGS NEWS. 
Mr. A. W. E. Houghton, general manager 
and a director of Vickers-Armstrongs 
(Aircraft), Ltd., since 1957, has been 
appointed assistant managing director 
Air Marsha! Sir Geoffrey Tuttle, a direc- 
tor of the company since last October, 
becomes general manager in succession 
to Mr. Houghton. 


LEAVING AVRO.—Chief designer of 
A.V. Roe and Co., Ltd., since July, 1955, 
Mr. J. R. Ewans is to leave the company 
at the end of this month. He joined 
Avro’s from Blackburn Aircraft, Ltd., in 
1949, as chief aerodynamicist and in May, 
1955, became deputy chief designer. 


OVERSEAS APPOINTMENTS.—Mr. 
Harold Seabrook - Smith has been 
appointed sales manager (charter) of 
Overseas Aviation (C.1.), Ltd.. and Mr 
Norman Bradshaw has become sales 
manager (scheduled services) for the same 
company 


MARCONI CHANGES, — New 
appointments announced recently within 
Marconi’s Wireless Telegraph Co., Ltd., 
are Mr. R. Telford as general manager 
relinquishing his position as_ general 
works manager; Mr. H. J. H. Wassell 
is works manager, Chelmsford; Dr. E 
Eastwood as director of research; Mr 
E. N. Elford takes up special duties 
particularly in connection with the com- 
pany’s activities in the defence field. Dr. 
T. W. Straker succeeds Mr. Elford as 
manager, radar division. Mr . 


MARCONI GUEST.—Air 
Chief Marshal Sir Edmund 
Hudleston, V.C.A.S., 
visited the Chelmsford 
works of Marconi’s Wire- 
less Telegraph Co., Ltd. on 
May 8. Here he discusses 
airborne equipment with 
Mr. H.J. H. Wassell, works 
manager (left), and Mr 
F. N Sutherland, the 
managing director (right). 


Mockford ceases to be commercial 
manager in order to take up special 
duties for the managing director and is 
succeeded by Mr. F. Wheeler Mr 
H. Baker is now deputy commercial 
manager 

REPRESENTING SOLARTRON. 
Mr Norrie McFarlane has_ been 
appointed Scotland and Ireland regional 
manager for the Solartron Electronic 
Group, Ltd He was an experimental 
engineer with Ferranti, Ltd., working on 
radar and navigational aids before 
joining Solartron in 1959. 

H.S.A. PUBLICITY.—Mr. C. A. G. 
Hicks is to head a London-based central 
publicity department set up to co-ordinate 
all Hawker Siddeley Aviation advertising, 
public relations, exhibitions and publica- 
tions. He is responsible to the sales 


director, Mr. J. A. R. Kay. Mr. J. K 


Corfield, publicity manager of Armstrong 
Whitworth Aircraft, Ltd., for the past 
three years, has been appointed HLS.A. 
public relations officer. He will be assisted 
by Mr. David Masters, former Fairey 
Aviation test pilot at Manchester, who 
fills the new post of technical press officer. 


FALCON APPOINTMENT. — Mr. 
Frederick Beezley has been appointed 
assistant managing director of Falcon 
Airways. He was previously a legal 
assistant in the Director of Public 
Prosecutions Office. 


BELLING-LEE MANAGER, — We 
wish to make it quite clear that the 
appointment of Dr. A. C. Robb, recorded 
in our issue of Apr. 27, was as technical 
manager of Belling and Lee, Ltd. This 
company has no connection with Belling 
and Co., Ltd 
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A Bigger Cake to Share 
UGGLE as one may with the involved problems posed by the 
multiple applications from the “ independent ” operators for 
traffic rights which have previously been a virtual monopoly 

of the two airline corporations there is, in the ultimate, only 
one practical solution: the total British proportion of traffic 
must be increased. 

On the face of it, this solution may seem to be as absurdly 
impossible as it is obvious. But is it so impossible? The details 
of inter-governmental bilateral agreements are not normally 
published and nobody supposes that the associated horse-trading 
is limited simply to mutual agreement on airline schedules and 
capacities. Nevertheless, the timetables show that, so far as 
direct airline interests in bilateral agreements are concerned, the 
arrangements usually involve something like parity in the capa- 
city offered by the British and other national airlines concerned, 

Yet, clearly, there must be, at least on services to and from 
the U.K., very few cases in which more traffic is generated else- 
where than in this country—-and many obvious cases in which 
the total traffic is preponderantly British. 

The Ministry of Aviation can hardly be expected to relish the 
idea of entering into a long and protracted series of renewed 
international negotiations—but this seems to be the only way in 
which a rational and equitable solution can be found to the 
multiple traffic-rights problem. There may possibly be some 
significance in the fact that no Ministerial direction has 
apparently (at least so far) been given to the A.T.L.B. in the 
matter of the 100 or so applications for parallel services in 
Europe. 

Under the Act the Minister can specifically tell the Board to 
refuse an application which, if approved, would involve govern- 
ment negotiations which he, the Minister, considers “for the 
time being * to be “ inexpedient.” It may be that the need for 
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the re-negotiation of bilaterals will be accepted if the Board 
rules in favour of additional competitive services, and it may 
be that means will be devised for ensuring that the new operators 
carry their share of unprofitable routes. 

Meanwhile, the two corporations seem to be absolutely right 
in their refusal to consider the pre-hearing discussion of possible 
compromise solutions. It is for the Board to decide on these 
issues—and the fact that the Minister retains an overriding 
power of veto is neither here nor there until this power has 
actually been seen to be applied. 

Last week's printed exchanges—with B.U.A. replying to com- 
ment by Lord Douglas, B.E.A.’s chairman, in the corporation’s 
house magazine—merely served to show that both sides hold 
reasonably sound positions according to their individual view- 
points. B.E.A. is “ seeking to safeguard a most successful and 
profitable national undertaking which has been built up 
over the past 15 years and to ensure the development which 
is essential to continued success.” B.U.A. is, Mr. F. A. Laker 
said, “ merely staking a claim to an interest in a growing industry 
which can only benefit the passenger at a time when air traffic 
is rapidly expanding.” 

A significantly interesting point is that the British United 
Cunard Eagle/B.E.A. hearings on European rights next month, 
like this week’s Cunard Eagle/B.O.A.C. hearings on North 
Atlantic rights, are, in basis, struggles between established air- 
lines and shipping companies which have seen the red light. As 
Mr. Laker put it in his statement last week, the B.U.A, share- 
holders “are largely shipowners from whom the airlines, 
including his [Lord Douglas’], have been taking traffic for years.” 
Shipping interests have a 71°, holding in British United, and 
Cunard Eagle is wholly owned by such interests. 

Amidst last week’s one-day storm (of printer's ink) it was 
vaguely encouraging to read one particular sentence in the 
B.E.A. Magazine article which had not found a place in the 
newspaper quotes. “To imply.” wrote Lord Douglas, “ that 
B.E.A. is in some way acting improperly in this [safeguarding 
its interests] . . . reminds me of the proverbial notice in a 
French zoo: * Cet animal es trés méchant. Quand on l'attaque, 
il se défend.” 


B.E.A. Profit Reduced 


FALL in load factor of 2.5 points is said by B.E.A. to be 

largely responsible for a decline in profit for the 1960/61 
year from the previous year’s record level. Preliminary estimates 
show that a profit of at least £14 million was made after payment 
of interest charges on capital; this represents less than 3% of 
the corporation’s turnover and compares with the profit of 
£2 million in 1959/60. 

During the year, B.E.A. carried more than four million pas- 
sengers, and more than 50,000 tons of freight and mail. Avail- 
able seat miles exceeded 2,000 million for the first time; revenue 
seat miles totalled 1,393 million at a passenger load factor of 
66.7"... The fall in overall revenue load factor to 65.2%. is 
indicated by the disparity in capacity ton-mile and load ton-mile 
increases—of 24°, and 19°, respectively. 


When is an Airline... .? 


S a means of securing a right to be heard by the Air 
Transport Licensing Board at its public hearings into air 

service licence applications, the Association of Supervisory 
Staffs, Executives and Technicians (ASSET) is reported to have 
purchased an airline 

Known as Trailblaze, Ltd.. the company at present has no 
aircraft Its directors are Mr. Keith Milner, president of 
ASSET, Mr. Clive Jenkins, general secretary of ASSET. Mr. 
lan Mikardo, former Labour M.P., and member of the Labour 
Party National Executive, and Mr. John Diamond, Labour 
M.P. for Gloucester 

The Civil Aviation (Licensing) Act 1960 is specific about 
those who have a right to be heard by the A.T.L.B. as objectors 
to licence applications. They comprise: 

1. The holder of any air service licence 

2. Any applicant for such a licence whose application has not 
yet been determined by the Board or is the subject of an appeal 
to the Minister 

3. The holder of an aerodrome licence. 

4. A non-aviation transport operator. 

5. Government departments 

As a non-operating company, Trailblaze apparently could 
appear before the Board under the second category above, by 
making a series of dummy applications for air service licences. 
The cost of so doing could be minimized if the applications 
were for Class C licences, at £2 an application. Such action 
might be regarded as outside the intent of the regulation, but 
the loophole, if it be so regarded, clearly exists. Trailblaze 
would further have the right to appeal to the Minister against 


any A.T.L.B. decision in a case to which it had been a party. 
The primary purpose of ASSET in taking this step is under- 

stood to be a continuation of its campaign to obtain improved 

working conditions and pension schemes for its members. 


Balance Sheet for 1960 


HE annual report of ICAO for 1960, which was issued in 
Montreal last week, shows a number of trends, one or more 
of which may be significant. For instance, the World’s 
scheduled airlines returned a smaller profit than in 1959; the 
accident rate was considerably higher; the average weight load 
factor fell from 56.9% to 5§5.5°,; and North Atlantic services 
showed the largest of all regional increases in passenger traffic 
Preliminary returns indicate that scheduled airlines enjoyed 
an overall profit of about $50 million on total revenues of 
$5,500, or about 1°; the 1959 profit was $105 million. 

The passenger-fatality rate rose from 0.95 per 100 million 
passenger-miles in 1959 to 1.25—-which was the highest since 
1956. The highest rate since 1949 was 3.15 in 1950. However. 
of the 32 fatal accidents reported, only three involved turbojets, 
though these aircraft were responsible for about a third of the 
passenger-miles flown—and for a volume of operations about 
equal to the World total in 1951 when there were 20 fatal 
accidents. 

A total of 1,761,000 passengers were carried on North 
Atlantic scheduled services—an increase of 395,000 on the 1959 
figure. If charter and special] flights are included the total for 
1960 was 1,920,000—or 25°. more than that for 1959. 


Starways to Africa? 

N application has been made to the A.T.L.B. by Starways, 

Ltd., for a licence to operate economy and Skycoach ser- 
vices to Africa from Glasgow, Liverpool and Manchester. 
Points to be served would be Gibraltar, Bathurst, Freetown, 
Accra and Lagos, with technical stops at Jersey, Bordeaux 
and Las Palmas. The application specifies equipment as Vis- 
counts or DC-4s, and frequency in accordance with traffic 
demand. 

Typical of the economy-class fares listed in the application 
are the following (all return fares, from Glasgow—return fares 
from Liverpool/Manchester are £4-£5 less): Gibraltar, 
£44 Is. 6d.; Bathurst, £164 14s.; Freetown, £179 2s.; Accra and 
Lagos, £184 10s. Skycoach fares would be available to and 
from Gibraltar and Bathurst only, for passengers resident in 
U.K. territories, at 85% of the economy-class fares. 
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TWA SuperJet to all America 


TWA, the SuperJet Airline, serves more than 70 major U.S. cities from 23 world centres. 
The airline, which pioneered over-weather flying in the thirties with an earlier Boeing, 
now carries more than 6 million passengers annually on its network of world 

routes from San Francisco throughout the U.S.A., Europe, Africa and the Orient. 

One of TWA's four main transatlantic routes serves Madrid, where—as at other 

stops on TWA routes—the 21,000 gallon tanks of the Boeing 707 Superjet 


are replenished by AIR BP in a matter of minutes. 


Fast flying WE 2... fast fuelling 
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Photo by courtesy of A. V. Roe Ltd 


SOLDERLESS WIRING DEVICES 


The photograph shows A-MP 


terminals being attached to the 
wiring of the cockpit distribu- 
tion panel of the new Avro 748. 
A-MP solderless wiring devices 
are already used in 90°,, of 
aircraft in the free world to-day, 
and the increasing complication 


of wiring systems makes A-MP 


products indispensable. 
Photo by courtesy of A. V. Roe Lid 


A AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


Head Office: Dept. 34 AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.| 
Tel: CHAncery 2902 (7 lines) Cables: AMPLO LONDON TELEX Telex: 23513 7 


TRADE MARK 


% Trade Mark of SOUTH AFRICA: DISTRIBUTOR: E. S. MOWAT & SONS PTY) LTD. 51-57, MILNE STREET, P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA 
AMP Incorporated U.S.A ASSOCIATED COMPANIES IN: U.S.A., AUSTRALIA, CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND MEXICO 
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lrish 
International 
Airlines’ 


Quarter-Century 


EARLY 25 years ago, on May 27, 1936, a five-seater D.H. 84 
Dragon (“ Iolar™) left Baldonnel Aerodrome, Dublin, for 
Whitchurch Aerodrome, Bristol, on the first service operated by 
Ireland’s newly formed airline—Aer Lingus, or “ Air Fleet.” 
Baldonnel was (and is) the headquarters of the Army Air 
Corps and then served also as Dublin’s civil aerodrome. Dublin 
Airport, Collinstown, had still to be laid down and Desmond 
Fitzgerald's terminal building had yet to be designed—but work 
on this airport was soon to be started, and from January, 1940, 
was due to be the airline’s base 
The take-off was watched by 11 of Aer Lingus’ total staff of 
12—the other member, Capt. O. E. Armstrong, was, in fact, the 
pilot of the Dragon. By comparison with the staff of a dozen 
and one five-passenger aeroplane in May, 1936, Aer Lingus and 
its long-haul associate, Aerlinte Eireann, now have a staff of 
about 2.100 and a fleet of 22 aircraft with a total seating capa- 
city for well over 1,000 passengers. Nevertheless, in the first 
full year of operation—on the Dublin-Bristol run and later 


Below are two of Aer Lingus’ seven Fokker F-27s on the apron at Dublin’s 


Collinstown Airport. 
shorter medium-traffic and seasonal routes. 


They were ordered in June, 1956, to operate over the 


also on services to London, the Isle of Man and Liverpool (the 
last two in co-operation with Blackpool and West Coast Air 
Services)—Aer Lingus carried 10,650 passengers. 

A little less than a year after operations started a company, 
Aer Rianta, was formed for the overall management and 
development of Irish civil aviation, and Aer Lingus became, 
and remained until 1946, its wholly owned operating subsidiary. 
Development of air routes ceased during the War, but Aer 
Lingus maintained, from 1939 to 1945, the one air link between 
Eire and the U.K., using Liverpool (Speke) as the U.K. terminal 
except for a two-year period when the services were operated 
to and from Manchester, 

In 1946 a bilateral agreement was reached with the U.K. 
whereby Aer Lingus retained exclusive traffic rights between 
the two countries, while B.E.A. (and, for a time, B.O.A.C.) 
enjoyed a 30% (later 40%) shareholding in the Irish company. 

Many people may have forgotten that North Atlantic operat- 
ing plans were initially made by Aer Lingus as long ago as 


On the left is the D.H. Dragon with which 

the first Aer Lingus service was operated in 

May, 1936. Below is one of the Viscount 808s 

which today operate over the heavier-traffic 
regional routes. 
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HIGHLIGHTS OF A QUARTER-CENTURY 
May 27. First service: Dublin (Baldonnel)—Bristol, D.H. Sept. 16. flight three Constellations left Burbank on delivery 
ey py os Bristol) to Isle of Man, Liverpool Oct. 5. Atlantic proving flights started. 
: Nov. 3. Constellations introduced on Dublin—London (later 
1937 Dublin—Rome) service. 
Apr. § Aer Rianta formed for overall civil aviation manage- 1948 
ment and development. Aer Lingus wholly owned . os 
by Aer Rianta until 1946. Feb. Transatlantic plans postponed indefinitely. 
: Constellations later sold to B.O.A.C. 
1939 
Sept. | All services suspended on outbreak of War. 1951 
Oct. 23. Direct service to Liverpool started with D.H. 86s. Mar. Dublin—Manchester night mail service inaugurated. 
This service was maintained throughout the War Nov. Four Vickers Viscount 707s ordered. 
(Manchester as terminal, 1940-1942) with, later, 
1940 May. Viscount 707s enter service. 
Jan. 19. Aer Lingus moves to newly opened Dublin Airport, 5 
Collinstown. 1956 
May 7. First DC-3 in service. Mar. Three (later six, later seven) Viscount 808s ordered. 
Aug. 12. Experimental service Dublin—Shannon opened Jne. Five (later seven) Fokker F-27s ordered 
(ceased Oct. 30, 1942). Aug. Anglo-Irish agreement revised to permit competitive 
services Dublin—U.K. and _ intermediate 
1945 traffic rights far Aer Lingus. B.E.A. holding reduced 
Nov. 9 Dublin—London service restarted. to 10°, (later 4.6%, following increase in capital); 
remaining shares held by Aer Rianta. 
1946 
Apr. 5. Bilateral agreement with U.K. giving Aer Lingus 1958 
exclusive U.K.-Eire traffic rights with shareholdings Apr. 28. Aerlinte Eireann starts North Atlantic services with 
for B.E.A. (30%) and B.O.A.C. (10%,—later taken L-1049Hs leased from Seaboard and Western. 
over by B.E.A.). Ine. Viscount 808s enter service. 
Ine 17 First service to Cont t: Dubl Pi a 
Mar. 11. Three Boeing 720-048s ordered. 
1947 1960 
Feb. Aerlinte Eireann formed for North Atlantic oper- 
ations. Five Constellations later ordered. Dec. 14. First Aerlinte Eireann transatlantic service. 
1947. Aerlinte Eireann was formed in that year and five North Atlantic services had been proposed for 1953 using 


Lockheed Constellations were bought. A change of policy 
caused the project to be dropped after proving flights had 
actually started. The L-749s were used for a while, in 1947-48, 
on the Dublin-London and Dublin-Rome runs, but were 
eventually sold to B.O.A.C. for a price which was more than 
adequate to cover the costs of the abandoned Atlantic pro- 
gramme. One of those who joined Aerlinte for the development 
of these services was Capt. J. C. Kelly-Rogers; he is now deputy 
general manager of the companies. 

Meanwhile, Aer Lingus had, except for comparatively brief 
periods of Viking and Bristol 170 operation, settled down as 
a one-type operator with a fleet of a dozen DC-3s—and 
remained so until the first Viscounts, ordered in 1951, were 
delivered in 1954. 

This fleet rationalization policy was also to be seen at later 
stages in the operator's history. The Viscount 707s, for instance, 
were taken out of service after Viscount 808s and Fokker F-27s 
(which had powerplants similar to those of the 808s) were 
introduced, and half the remaining fleet of 10 DC-3s were then 
prepared for sale. 

In 1956 the U.K.-Eire agreement was again revised after 10 
years of exclusive traffic rights for the Irish company. Compet- 


itive services were now to be allowed and Aer Lingus obtained 
traffic rights at Manchester for services to and from Europe. 
B.E.A.’s holding in the company was reduced to 10° 
, when the capital was increased. 


and this 
later fell to 4.6 
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aircraft leased from Seaboard and Western, but this plan was 
shelved. In April, 1958, services were finally started by Aerlinte 
on a similar basis, with Seaboard leasing L-1049Hs and flight 
crews for the operation. Heavy traffic was not expected on 
this all-economy service, but a later decision on the purchase 
of its own aircraft by Aerlinte depended on the realization of 
a certain minimum load factor. 

In the event, the initial operations were very reasonably 
successful and approval was duly obtained for the purchase of 
three Boeing 720s (-048s) which were ordered in March, 1959, 
for introduction into service late in 1960. The first proving 
flight to North America was made on Nov. 23, 1960, and the 
720s were put into regular North Atlantic service by Aerlinte 
on Dec. 14. 

Although, for the purpose of this record, the two airlines have 
been treated separately, they now operate as one—Aer Lingus, 
Irish International Airlines—with a common management and 
staff. In the 25 years of its life Aer Lingus has developed a 
route system linking 28 cities in 12 countries with a fairly 
compact fleet consisting of three Boeing 720s, seven Viscount 
808s, seven Fokker F-27s and—now used only for charter and 
similar operations—five of the DC-3s which had provided the 
backbone of the fleet during the formative post-war years. 


The first of Aerlinte’s three Boeing 720-048s after its delivery 
flight to Dublin. The 720s went into North Atlantic service 
on Dec. 14 last year. 
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Air Transport... . 


Background to 
the One-Eleven 


RITISH UNITED AIRWAYS’ purchase of B.A.C. One- 
Eleven short-haul jetliners, announced last week (see our 

previous issue, page 509), makes it unlikely that this indepen- 
dent operator will purchase de Havilland Tridents, despite a 
previously announced intention to do so, Explaining the 
One-Eleven order, Mr. F. A. Laker, B.U.A.’s executive director, 
makes the following points in favour of the B.A.C. aeroplane: 

1. It provides a direct replacement for the 810, with 
the same passenger capacity. 
2. A larger fleet of smaller aeroplanes (e.g., 10 One-Elevens rather 
than five Tridents) gives B.U.A. greater flexibility of operation. 
3. Block speeds of faster aeroplanes, such as the Trident, Boeing 
27 and Caravelle VI R, can be matched by the One-Eleven because 
of its better mancuvrability in the air and on the ground 

4. Take-off and landing distances of the One-Eleven are shorter, 
and noise levels substantially lower 

5. Seat-mile costs of the One-Eleven on the B.U.A. network arc 
estimated to be lower than any other type evaluated for service in 
1964. 

6. The smaller passenger capacity of the One-Eleven allows B.U.A 
to maintain the same standard of cabin service as hitherto, using 
three cabin attendants 

The initial B.U.A. order for 10 One-Elevens (delivery to 
begin in the autumn of 1964) is regarded as a replacement for 
the existing fleet of 11 Viscounts and is not dependent on the 
granting of new licences. The option on a further five will, 
no doubt, be taken up if B.U.A. succeeds in its application for 
a scheduled European network, while the purchase of VC1IOs 
is almost certain to follow, in due course, the granting of 
licences for the African and Far East services which are being 
sought. While the One-Eleven order is not in this sense con- 
ditional Mr. Laker made quite clear last week, however, that the 
whole future of B.U.A. itself may well depend on the outcome 
of these route applications 

As the first customer, B.U.A. has naturally exerted some 
influence on the basic specification of the One-Eleven, and 
development is now proceeding of a variant of increased gross 
weight and greater tankage to meet a B.U.A. requirement to 
fly London-Malta sectors non-stop in either direction with 67 
passengers. The combination of range (1,134 naut. miles), run- 
way length and temperature at Malta (5,995 ft. and 27° C. 
A.R.T.), and seasonal headwinds, make this the most difficult 
sector of the B.U.A. network and the aeroplane that can do this 
will fit all other routes, including the existing B.U.A. Safari 
services. 

As we reported last week, British Aircraft Corporation has 
found much airline interest in the One-Eleven, especially in 
North America, where sales activities so far have been con- 
centrated. According to Sir George Edwards, executive director 
(aircraft) of B.A.C., they are now “quite satisfied that this is 
the general formula of aeroplane that a number of airlines 
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are going to buy.” The U.S. domestic market alone for this 
class of aeroplane is estimated at several hundred; it can be 
considered both as a replacement for the Viscount (130 in 
service in North America) and as a natural growth aeroplane 
for operators of Convairliners and DC-3s. With typical under- 
statement, Sir George said: “It looks as though it could be 
worth going on with.” 

Continental Airlines, whose president, Mr. Robert Six, was 
recently at Weybridge, is on record as being “ extremely inter- 
ested” in the One-Eleven and is sending a senior evaluation 
team to England next month with a view to reaching a firm 
decision within the next 90 days. Ozark Airlines, a local- 
service carrier serving more than 50 cities in 10 Mid-west 
states, has written a letter of intent to order five, and Braniff 
Airways also had a senior team at Weybridge and Hurn recently. 

British Aircraft Corporation has at present committed itself 
to building a batch of 20 One-Elevens—enough to allow initial 
deliveries to be made to several airlines by the summer of 
1965. The Government has said it is “ prepared in principle 
to contribute to the launching costs of the project.” Depend- 
ing on the standard of equipment and the particular variant 
of the design purchased, the One-Eleven first cost will range 
upward from £775,000 to more than £800,000. Design and 
production will be shared between Hunting, Bristol and Vickers, 
with the final assembly line at Hurn 

Sir George confirmed that the VC11 medium-haul project 
has been dropped, as we reported in our issue for Apr. 6. 
The One-Eleven is regarded as a better bet, not least because 
there is at present no other project going ahead in this class, 
whereas the VCII would have to compete with other types 
already in production 

Customer surveys made by B.A.C. in the past few months 
have indicated an additional need for a smaller, lighter, less 
sophisticated version of the One-Eleven and this need is planned 
to be met with the B.A.C. 107. Powered by Bristol Siddeley 
BS.75s, the 107 will have a shorter fuselage, a lower basic 
standard of radio and equipment and will be an attempt to 
provide the simplest and cheapest possible jet transport. Its 
BS.75 turbofans are being developed as a private venture, 
undertaken primarily with the short-haul transport market in 
view; the first run is scheduled for next January. with flight trials 
to follow during 1962, and in-service availability in 1965. 


Cunard Eagle Buys Boeings 


oy EAGLE AIRWAYS announced in New York on 
May 10 that it had placed an order worth approximately 
Powered by Rolls-Royce 
707-465s and will be delivered 
An option has been taken on a third, 


£6 million for two Boeing 707s 
Conways, they are identified as 
early in 1962. 


Contrary to earlier reports, Cunard Eagle stated in London 
last week that this order was not conditional upon the granting 
of new route licences by the A.T.L.B.. although the acquisition 
of the third aircraft, no doubt, would be. The Boeings will 
be furnished to mixed first/economy-class standards for use 
on the North Atlantic services (including Skycoach) to Bermuda, 
Bahamas and Miami, for which Cunard already has operating 
licences. One service is operated each week in pool with 
B.O.AC. 

The Boeing 707—Cunard Eagle's first jet purchase—has been 
chosen, the company says, for “its ready avajlability and its 
excellent operational characteristics. The company is currently 
considering the purchase of Vickers VC10 aircraft for delivery 
late in 1964.” 

Cunard Eagle is financing the purchase of the Boeing 707s 
by what it describes as conventional! airline methods. 

Last month details were announced of the Government loan 
and subsidy to the Cunard Steam-Ship Company, which now 
wholly owns Cunard Eagle Airways) for construction of a new 
“Queen ” liner for the North Atlantic. Of the estimated total 
cost of £30 million, the Government is to provide three-fifths, 
of which £14} million is a loan at 64% interest and £34 million 
is a direct contribution to the cost. £12 million, plus any 
expenditure above £30 million, will be provided by the Cunard 
company. 
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The Herald Enters Service 


May 19 marks the introduction into service with 


Jersey Airlines of the Handley Page Herald. 


The 


significance of this event for both the airline and the 
manufacturers is discussed by F. G. SwANBOROUGH. 


I first sight, the introduction into service of a brand-new 

turboprop airliner may appear to be unduly ambitious for a 
small independent airline. Closer examination of the histories 
of Jersey Airlines and of the Handley Page Herald suggests, 
however, that this step is not only a logical one but one which 
is well within this operator's abilities. 

The reasons why this should be so are twofold: Jersey 
Airlines is a vigorous and rapidly expanding company, still in 
the effective and day-to-day control of one man, with a compact 
network of high-density and short-haul routes radiating from 
the Channel Islands; and the Herald is a docile, economic air- 
liner, particularly well developed and powered by the World's 
most reliable turboprop engines. 

The first Herald service carrying fare-paying passengers is 
scheduled for Friday, May 19, on the route Bournemouth 
(Hurn)-Guernsey-Jersey, followed by the first Gatwick-Jersey 


0 200 400 600 600 1000 1200 1400 
STAGE DISTANCE .N MILES 


The payload-range performance of the Herald 200, with 
reserves as stated, in |.S.A., still air, at 40,000 Ib. take-off 
weight. 


operation on the next day, and the first Jersey-Paris flight 
before the end of the month. Initially, Heralds will be operating 
daily on the Bournemouth and Gatwick services and twice a 
week to Paris. As utilization builds up, they will be applied 
as needed to these and other routes; using two aircraft, it is 
hoped to achieve about 1,000 revenue flying hours with the 
Herald during the July and August peak. 

To start with, Jersey Airlines is using two leased Herald 
1003, permitting introduction of the type only nine months after 
the order was placed. The contract, however, was for six of 
the longer-fuselage Herald 200s, the first two of which will be 
delivered to Jersey Airlines later this year. The contract calls 
for delivery of two more each in 1962 and 1963, or, as now 
seems more likely, all four in 1962. 

Development of the Herald 200, with accommodation for 50 
passengers in the basic version, was a key factor in Jersey 
Airlines’ choice of this particular aircraft rather than the 
Avro 748 or the Fokker Friendship. Mr. M. L. Thomas, chair- 
man and managing director of the airline (and its founder in 
1948) has said that without the six extra seats offered by 
Handley Page, it would have been almost impossible to separate 
these three types, although he had a strong personal preference 
for a high-wing layout because it brought the cabin floor closer 
to the ground. This was an important point in high-density, 
high-frequency operations where turn-round times were very 
important. There was also a company preference for British 
equipment, and delivery dates and first cost had to be 
considered. 

The first leased Herald 100 (G-APWA, the first production 
aircraft) was delivered to the company on April 17 and crew 
training began two days later. Seven captains and six first 
officers have now converted to the Herald—enough to main- 
tain schedules initially. Jersey Airlines has 25 captains and 24 
first officers. The Herald captains, including Capt. D. H. Stuart, 
who is responsible for the training programme, all attended 
Rolls-Royce and Handley Page courses earlier this year, and 
have completed a 20-hour conversion programme on. the 
Herald since its delivery, including route proving flights 

The second leased Herald will be G-APWB, destined even- 
tually for B.E.A. For the Herald 200s, a distinctive new colour 
scheme is being developed, featuring blue and yellow trim 
lines down the fuselage. The interior décor has been developed 
in collaboration with Handley Page, who retained Charles 
Butler as adviser. A basic 50-seat layout has been adopted by 
Jersey, although a high-density arrangement for 56 passengers 
could be used. Jersey has also adopted, with few modifications, 
the cockpit layout developed by Handley Page for B.E.A. The 

(Continued on page 547) 
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Olympus—for 
supersonic economy 
at Mach 2 plus 


An advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this very advanced 
tactical /support reconnaissance aircraft an exceptional 
performance at speeds up to Mach 2 and over. 


THE RIGHT QUALITIES... 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life;a very high thrust/weight ratio; and excellent 


handling qualities. 


Avro Vulcan Mk 2 -bomber. 


-.«.- PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, as 
the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low-last year for example, on a 26,000- 
mile round-the-world tour, the maintenance required 


was negligible. 
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The truly astonishing built-in potential of the Olympus 
has been confirmed by the three fold increase in power 
from the 11,000-Ib thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 
version. 


Clympus under lesl with reheat in operation 


SUITABILITY FOR SUPERSONIC AIRLINERS 
Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require only 
minor changes to adapt it to the requirements of a 
supersonic airliner in the same speed category. 


BRISTOL SIDDELEY ENGINES LIMITED 


TURBOJETS—TU RBOFANS—TURBOPROPS—RAMJETS—ROCKET ENGINES—MARINE AND INDUSTRIAL GAS TURBINES 
MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES—PISTON ENGINES-PRECISION ENGINEERING PRODUCTS. 
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TO DATE 4956 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 
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AIRCRAFT UNDERCARRIAGES, HYDRAULICS & PNEUMATIC SYSTEMS, JACKS 
SELECTORS, PUMPS, VALVES, POWER STEERING & FLYING CONTROLS 
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Layout of the Jersey Airlines’ C ee 
Herald 200, with 50 seats and . oo 
a forward bar unit. ae al 


FORWARD PASSENGER DOOR 


Decca Mk. 10 Flight Log is relocated on the centre roof panel 
to leave space on the main panel for cloud collision radar, 
which may be fitted eventually, and the radio equipment to 
Jersey's specification comprises Bendix twin vuHFr and single 
ILS/vorR, with a single Marconi AD722 apt 

Passenger loading simultaneously through front and rear 
doors of the Herald is planned, as a ground-time saver, but 
only the rear door will be used for deplaning. A new feature, 
so far as Jersey Airlines is concerned, is the provision of a 
bar unit to sell spirits and cigarettes. This step accedes to 


B 


Balanced field lengths for the Herald 200, |.S.A. condi- 
tions, with one engine failed at critical Vs. 


WEIGHT.THO ANC ) 


popular demand, aad the company is in process of fitting bar 
units also in its fleet of eight DC-3 Dakmasters. The fact that 
this may well give Jersey Airlines a competitive advantage over 
B.E.A. on its London-Jersey route is not to be overlooked 


Jersey History 

That Jersey is in direct competition, and not in pool, with 
B.E.A. is net always realized. There are some limitations on 
capacity in the licence for the London-Channel Islands services, 
but the company does not find it difficult to fill its aeroplanes 
most of the time, and in 1960 achieved an overall average 
passenger load factor of 74 Since Mr. Thomas founded the 
company in 1948 with a single Proctor, the story has been one 
of continual growth. The fleet expanded through de Havilland 
Rapides to, eventually, seven Herons—Jersey Airlines being the 
first airline to use this type. Last year, as the traffic growth 
continued, DC-3s were added to the fleet—six from Transair 
and, more recently, two from B.E.A. The Heron fleet has been 
reduced to four, but there are no immediate plans to dispose 
of any more aircraft despite the acquisition of Heralds. 

In 1949, Jersey Airlines carried 6,000 passengers. This figure 
had increased to 60,000 in 1954 and 250,000 in 1960; bookings 
to date make a total of more than 300,000 certain for 1961. 
Throughout this period of growth, the company’s share capital 
has remained unchanged, and although a 25 interest in the 
company was sold to B.E.A. in 1956 in exchange for operating 
rights in the inter-island services, Mr. M. L. Thomas personally 
retains 75° of the shares. The Civil Aviation Act (1960) and 
the formation of the Air Transport Licensing Board has, in 
Mr. Thomas’ view, sufficiently assured the company’s future to 
permit public investment in Jersey Airlines, and this is a 
development which now might be expected 


The Herald 200 prototype is now undergoing flight trials. As 
this picture shows, the 42-inch fuselage extension is hardly 
noticeable 


\ 
FREIGHT DOOR 
PASSENGER DOOR 


With the Herald. Jersey Airlines should be able to embark 
on a new period of prosperity and expansion. Plans have 
already been made for services between Jersey and Amsterdam, 
Jersey and Nice, and Exeter and Cork, to be started later this 
year, and applications for other new routes are being considered 
by the company 


Herald Development 

The Herald enters service with Jersey Airlines with a 
particularly good record of development and proving which 
includes some 1,600 hours with three of these Dart-engined 
aircraft, and more than 200,000 miles of overseas proving and 
demonstration flights. Key dates in development of the Herald 
were: the decision to change the powerplants from Leonides 
Majors to Darts in May, 1957; the first flight with Darts on 
Mar. 11, 1958; the Government-sponsored B.E.A. order for 
three announced in June, 1959; the Jersey Airlines’ order in 
September, 1960, and the granting of an unrestricted Transport 
(Passenger) category certificate of airworthiness towards the 
end of 1960 

Development of the Herald 200 began when the certification 
trials with the Herald 100 showed that the aircraft had quite 
a lot of performance in hand. At the initial certification weight 
of 39,000 ib., operations in temperatures up to ISA + 30°C. 
provided no difficulty, and one obvious way of taking 
advantage of this situation was to increase the aircraft’s gross 
weight and cabin capacity for operations where airfield length 
was not significant. Even at the new weight of 40,000 Ib., 
the airfield performance of the Herald 200 is most satisfactory, 
as the accompanying curve shows. Further weight increases 
can be expected in the course of normal development of the 
aircraft. 

Extending the fuselage forward of the wing by 42 inches, 
to produce the Herald 200, proved a comparatively simple 
matter and no other modifications of any kind have been 
necessary, apart, of course, from lengthening control runs and 
cables. The conversion involves a weight penalty of only 
370 1b. The second prototype Dart Herald (G-AODF) was 
converted to a Series 200 earlier this year and is now engaged 
in development flying to obtain a C. of A. for this version by 
mid-summer. 

The Herald production sequence is: one Series 100, leased 
to Jersey and to be returned to Handley Page; three Series 100 
for B.E.A., of which one will be leased to Jersey for a few 
months; three Series 200 for Jersey, delivery starting in 
September; and then further 200s for Maritime Central, 
Nordair and other operators 

For Handley Page, the introduction of Herald service is 
of particular significance. About £4 million has now been 
spent over eight years on the private development of the air- 
craft, which has enjoyed mixed fortunes in this period. Now, 
for the first time, its performance in operational usé will be 
demonstrated and will be closely watched by other potential 
customers. The high-density, high-frequency, short-haul Jersey 
operation is of a kind for which the Herald seems especially 
suited. The next 12 months will prove it 
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On the following twelve pages the West European 
aire raft industry and its major co- -operative programmes 


are reviewed. 


The section opens with survey 


of the industry’s current status and its relationships 


with companies in Britain and America, 


HAT is the present status of the West European aircraft 

industry and what links does it have with the industries of 
the United States and Britain? These are big questions and it 
would require a large volume to answer them in detail. This 
article confines itself to the main trends. 

For many years after the War the aircraft industries of 
Western Europe were not taken very seriously in Britain and 
the U.S. But those days are long past; European aircraft and 
missiles have an established position in World markets today. 

After the War many British and U:S. aircraft companies could 
afford to ignore the European industry as a competitor in World 
markets. They could regard it merely as suitable for the 
construction of foreign aircraft under licence and the main- 
tenance and overhaul of British and U.S. types equipping 
European air forces. 

This view was probably inevitable; Europe emerged from 
the 1939-45 War with few effective facilities, either material or 
technical, for aircraft manufacture and national priorities were 
inevitably given to reconstruction rather than to aircraft 
development. During the War years only Germany in Europe 
had been in the main stream of aeronautical development—or 
possibly ahead of it. When fighting stopped, its aircraft industry 
was disbanded, its research and technical personnel dispersed, 
its factories destroyed or dismantled for reparations. 

In fact, all the main aeronautical countries in Europe were 
defeated during the War; France in the early stages, Italy later 
and Germany at the end. So were Holland and Belgium; only 
Sweden and Switzerland were unaffected. 

Defeat and the realities of economics and collective defence 
have greatly affected the post-War philosophies of West Europe's 
nations, and the development of their aircraft industries. The 


FRENCH VOGUE-SETTER.—French aeronautical exports have 
been boosted by sales of the Sud Caravelle, which pioneered 
the rear-engined clean-wing layout for jet transports. 


rigid nationalism of the pre-War years has gone and there has 
been an increasing trend towards co-operation in defence and 
economic matters, as well as at the political level. While the 
“ United States of Europe” proposed by Winston Churchill in 
1946 still remains a political pipe-dream, co-operation between 
European countries—including traditional enemies of the past 
such as France and Germany—is much closer than would 
ever have seemed remotely possible in 1939. Common defence 
planning under NATO and co-operation in the Common Market 
are significant. Such agreements, and the spirit to make them 
work, have had a powerful effect on the European aircraft 
industry which, as elsewhere, is primarily a defence industry. 

Today Europe, and particularly France, produces aircraft 
such as the Caravelle and Mirage III and IV which are second 
to none in their field. This contrasts with the situation in the 
post-War years when Chipmunks, Meteors, Vampires, Venoms 
and Hunters were built under licence on the Continent and 
equipped severai European air forces. 

Today, the U.S. F-104G Starfighter is to be the main licence- 
built aircraft in Europe, and the future trend is toward multi- 
national production of European-developed aircraft such as 
the Transall C-160 and the Breguet Atlantic. In its relation 
with foreign airframe manufacturers Europe appears to have 
moved away from Britain and closer to the United Siates, as 
the list of agreements on p.551 indicates. But it is probably 
even more significant that U.S. companies are buying into 
European companies, which policy gives them closer control 
than do licence agreements. This development is examined 
in more detail later. 

Only major airframe, missile and aero-engine companies can 
be discussed here. In the ancillary industry there are closer 
links between Britain and Europe than there are between the 
respective airframe companies. Both British and U.S. ancillary 
suppliers have many agreements with their European counter- 


(Continued on page 549) 
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parts, and in many cases have set up European subsidiary 
companies. 

Airframe manufacturers look to operators, both military and 
civil, for their livelihood and usually have comparatively few 
customers. Aero-engine companies and equipment suppliers 
usually cast their net far wider, selling their products to both 
airframe manufacturers and operators. Also, in the case of 
aero-engine manufacturers, they tend to be larger companies 
than airframe builders. This probably explains why aero- 
engine companics are on the whole more internationally minded 
than airframe ones, and why British aero-engine companies are 
firmly entrenched in Europe while the airframe companies are 
not. It also explains why engines accounted for 52° of the 
total value of British aeronautical exports last year. 

In the past Britain was reluctant to have close links with 
European aircraft industry. Ten years ago the British aircraft 
industry was indubitably more powerful than the European 
industry and it decided not to join the association of European 
aircraft constructors, AICMA (Association Internationale des 
Constructeurs de Materiel Aéronautique), which was formed 


in 1950. This was set up at the instigation of the Union 
Syndicale des Industries Aéronautiques and since the start 
France has been its dominant member. Founder members 


were Belgium, Spain, France, Italy, Norway and the Nether 
lands. Denmark joined in 1950, Sweden and Switzerland in 
1953 and West Germany in 1954. 

Its aims are to study matters concerning the development and 
future of the aircraft industry and to make recommendations 
which would be desirable for all groups of manufacturers 
in the Association to follow. It set up standardization, co-ordin- 
ating, economic and technical committees. The Association has 
no executive powers. 


Industry Survey 

The French industry is by far the largest and most powerful 
in continental Europe. It employs a total of 90,500 people, as 
against 287,300 quoted for Britain’s industry. The figures can- 
not be compared exactly, because they are compiled on a 
different basis. Employment is broken down as follows (British 
figures in brackets). Airframes, 47,700 (122,500): aero-engines, 
15,100 (75,600); equipment, 27,700 (89,200). 

France has increased its exports in a dynamic way recently. 
During the past four years they have made up an 
increasingly greater part of the industry's total sales, whereas in 
Britain the proportion of exports has not changed greatly. The 
output of the French industry has also depended less on military 
orders. In Britain the military share has remained fairly steady 
at about 65°,, of the total, except in 1958. 

No direct comparison of output in the two countries can be 
made, although actual numbers of aircraft and engines produced 
are available: 


1958 1959 
France | U.K France U.K 
Aircrafe.. 626 850 587 726 
Engines 1,403 2,869 1,490 2,500 


These figures may give a misleading impression; light aircraft 
and small engines make up a much greater part of French 
output than of British 

In 1959 French exports were worth £32.8 million, but they 
were more than doubled last year to £76 million. The compar- 
able British figures were £156.1 million and £142.3 million, 
equivalent to a decrease of about 9°, compared with a French 
increase of 122°.. 

The increase in French exports is likely to continue; orders 
worth £83 million were received in 1960. About 60°, were for 
civil aircraft, mainly Caravelle airliners and Alouette 
helicopters. 

Differences between British and French exports can be seen 


by breaking down the totals. French exports in 1959 were 
made up of aircraft, 63 missiles, 18 engines, 6 and 
equipment, 13 British exports are aircraft, 43 engines, 


§2°.; remainder, including missiles, 5 

France owes much of her export success to the Caravelle, 
the Alouette helicopter and now the Mirage III. which will be 
licence-built in Switzerland and Australia. 

Despite her membership of NATO and the Common Market, 
France is pursuing rather a “ go-it-alone ” policy at the moment. 
aimed particularly at a strategic deterrent force. Its recently 
anounced five-year programme cails for the expenditure of 
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CO-OPERATIVE PROGRAMMES.—Shown here are the 

countries which share in the joint missile and aircraft 

programmes of Western Europe. The diagram does not 
include contributions by British equipment makers. 


and propellers 


NF 4,137 million on aircraft, to include 270 Mirage III fighters. 
50 Mirage IV strategic bombers, 50 Etendard carrier fighters, 
27 Breguet Atlantic anti-submarine aircraft, 80 light transports, 
7) Fouga Magister trainers and 220 helicepters. NF 4,928 
million (£360 million) will be spent on missiles and nuclear 
warheads. 

Thus France will rely largely on aircraft of her own design, 
although the Breguet 1150 Atlantic is being developed jointly 
as a NATO project and the Transall C-160 in co-operation with 
Germany. She is not involved in the Starfighter programme. 
In fact, it is said that if France had taken a more flexible atti- 
tude, European countries might now be working on a joint 
programme to build Mirage HIs rather than F-104G Star- 
fighters. 

Next in size to the French industry is the German one, 
which is said to employ 20,000 people, although this figure 
must be increasing as the Starfighter programme gets under way. 
It was not until 1955 that Germany was permitted to manu- 
facture aircraft, and she began by building under licence the 
Fouga Magister and Piaggio P.149 trainers, the Nord Noratlas 
transport and the Dornier 27, originally developed in Spain. 
With the completion of these programmes she is now moving 
into production of the Fiat G.91 and the F-104G, and working 
on Breguet Atlantic and Transall C-160 development. She is 
to play a major réle in Sidewinder and Hawk missile 
production 

Development of a supersonic vToL aircraft is being studied 
and Germany is obviously interested in developing indigenous 
types in future after bringing herself up to date by producing 
contemporary aircraft under licence. Current policy is not to 


produce civil aircraft except smaller types such as the Dornier 
. which has proved very successful. 

Italy has some 9,000 people in her aircraf¢ industry. Its 
best-known military product is the Fiat G.91, which was adopted 
as the NATO strike fighter but is being built only in Germany 
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GERMAN EXECUTIVES.—Dornier’s Do.27 (foreground) has 

sold well in export markets and more than 400 have been built 

for the German Services. The twin-engined Do.28 has been 
derived from it. 


as well as in Italy. Fiat is to take part in the F-104G pro- 
gramme. Other important products are the helicopters, mostly 
of Bell design, which are built by Agusta; the Macchi MB.326 
jet trainer; the Piaggio P.149, which has been licence-built in 
Germany, and the P.166 executive type. During 1959 the 
industry's sales were worth £16 million, 67° of which was 
military production. 

The aircraft industry of the Benelux countries—Belgium, 
Netherlands and Luxemburg—employs 10,000 people. Its 
major companies are Fokker, Aviolanda, Avions Fairey, 
SABCA and FN. All of these companies are involved in the 
F-104G programme and Fokker is also taking part in the 
Breguet Atlantic programme. 

The major company is Fokker, which is still producing 
Friendships in addition to its other commitments. A large 
stake in Fokker is held by Republic Aviation and joint develop- 
ment of a vroL project for NATO has been proposed. Dutch 
aviation exports during 1959 were worth £5.7 million. 

The other European country with a major aircraft industry 
is Sweden. Although it employs only 9,000 people, it has been 
very successful in producing modern military aircraft of its 
own design such as the Saab Lansen and Draken. It is doubtful 
whether Sweden will be able to continue developing advanced 
types for its own use alone, but the country’s past performance 
has been impressive. Sweden produces Rolls-Royce Avon 
engines under licence, and is also to manufacture the Hawk 
and Falcon missiles 

The other traditional neutral of Europe is Switzerland. 
Largely equipped with British aircraft in the past, Switzerland 
has now adopted the French Mirage III for production under 
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licence following the abandonment of a Swiss design. The 
country’s aircraft industry employs 2,000 people. 

Sheer economics, as well as common defence requirements, 
have dictated co-operation between European countries in the 
production of military aircraft and missiles under licence. In 
many cases the countries do not have the technical resources 
to develop their own weapons from scratch, and the cost of 
doing so would be excessive, particularly if production quantities 
were low. Joint manufacture ensures worth-while production 
runs. 

European Programmes 

The most important programme at present is for F-104G 
production. It involves West Germany, Holland, Belgium and 
Italy; 949 aircraft are to be built in Europe. Other joint pro- 
grammes are for production of the Hawk and Sidewinde: 
missiles. The first major collaboration on a European aircraft 
is for the development and production of the Breguet Atlantic 
anti-submarine aircraft for NATO countries. France and 
Germany are jointly developing the Transall C-160 miktary 
transport. Details of the F-104G, Atlantic and Transall pro 
grammes are given in the articles on the following pages. 

Although the United States has provided mutual-aid funds 
for most of these programmes, its aircraft industry reaps a 
large return from them. This even applies in cases where 
weapons are developed in Europe and partly financed by U.S. 
mutual-aid payments. When this happens, the U.S. Government 
automatically receives rights for licensed production for military 
purposes in America. Thus, for example, General Electric is 
to build the Nord SS-11 anti-tank missile in the U.S. and has 
production rights for the G-91 and Atlantic. America contri- 
buted less than $5 million for SS-11 development, in France, 


ITALIAN STRIKER.—Adopted 
as the NATO light strike 
fighter, the Fiat G.91 is being 
produced in Italy and West 
Germany. 


GALLIC FIGHTER.—Dassault’s 

Mirage lll is being produced in 

quantity for the French Air 

Force and will be built under 

licence by Switzerland and 
Australia. 
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AMERICAN PANACEA.—Lock- 

heed's F-104G Super Starfighter 

will operate as an interceptor, 

as a strike aircraft and for 

reconnaissance duties. West 

European countries will build 
949 of these aircraft 


compared with $38 million for the U.S.-developed Dart anti- 
tank weapon which has now been dropped 

The F-104G programme is a classic example of the advantage 
the U.S. industry receives indirectly from mutual aid. European 
countries were encouraged to adopt the Starfighter by mutual- 
aid grants of about $220 million. Of this, $140 million went 
to Belgium, Holland and Italy to induce them to join West 
Germany in the programme. 

But these countries will make payments of about $1,000 
million to U.S. companies as a result of the programme, the 
net inflow to America being about $780 million. In addition, 
a return will come from the European companies in which 
U.S. manufacturers hold a stake. 


Links with Europe 

More and more U.S. companies are buying interests in 
European manufacturers, as the table opposite shows. It only 
includes major airframe manufacturers: suppliers of radio, 
electronic equipment and accessories have interests in many 
European companies or have formed new jointly owned 
companies, British manufacturers will continue to watch this 
trend closely 

American companies are moving into Europe in this way 
because they want to retain their position in this market as the 
technical ability of European companies increases and assume 
greater control of any production under licence. It also helps 


their diversification programmes as well as giving them a foot 
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hold inside European tariff boundaries. It also gives them 
access to the technical know-how of the European companies 
in which they hold a stake. 


U.S. Company European Company U.S. Stake 
Cessna Max Holste 49% 
Fairchild SIAI Marchetti ? 
Lockheed | Macchi Ls ? 
Republic | Fokker 27.5% 
United Aircraft | SNECMA 10.9%, 
(including Pratt & Whitney | 

and Sikorsky) | Weser Flugzeugbau. 43% 


This new trend has obviously been accelerated by com- 
petition from European companies which have excellent tech- 
nical ability and the added advantage of being able to develop 
new aircraft more cheaply than in the U.S. These companies 
have in some cases been built up as competitors by licensed 
production of U.S. aircraft. 

Many companies still believe in licence agreements with 
Europe. The more important of these covering aircraft and 
missiles are summarized below and compared with Anglo- 
European agreements. The inter-change is not completely one- 
sided. 

The Agreements 


Agreements between U.S. airframe and missile manufacturers 
and European companies include: 

Beech—Morane Saulnier—licence for MS.670 Paris. Beech 

SFERMA—conversion of Beech aircraft to Turbomeca 
power Bell Helicopter—Nord Aviation—option on USS. 
manufacturing rights for CT.41 and CT.20 target drones. Bell 
Helicopter—Agusta—licence to manufacture Bell 47 helicopter 
and rotating assembly for Agusta 102. Bell Aero-Systems 
Entwicklungsring Sud (Germany)—technical assistance for VTOL 
aircraft for Germany based on Bell D-188A. 

Cessna—-Max Holste—rights for Holste to make Cessna air- 
craft for Europe and Africa and for Cessna to make and sell 
Holste types in U.S. and Canada. Douglas—Sud-Aviation 
possible manufacture of Caravelle in U.S. and Douglas to 
represent Sud in certain export markets. Douglas—Piaggio 
Piaggio to build Douglas-designed six-seat executive jet trans- 
port. Hughes—Swedish Government—licensed production of 
Falcon AAM 

Lockheed—groups including Aviolanda, Fokker, Avions 
Fairey. SABCA, Dornier, Heinkel, Messerschmitt, Siebel, 
Weser, Hamburger, Focke Wulf, Fiat, Aerfer, Piaggio, Macchi, 
SIAI-Marchetti—licensed production of F-104G Starfighters for 
the air forces of Belgium, Holland, Italy and W. Germany. 
Philco—Bodenseewerk Perkin-Elmer (subsidiary of U.S. Perkin- 
Elmer Co.)—German Co. is prime contractor for European 
production of Sidewinder AAM. 

Raytheon—SETEL [Société Européene de Teleguidage, 
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GERMAN EXECUTIVES.—Dornier’s Do.27 (foreground) has 

sold well in export markets and more than 400 have been built 

for the German Services. The twin-engined Do.28 has been 
derived from it. 


as well as in Italy. Fiat is to take part in the F-104G pro- 
gramme. Other important products are the helicopters, mostly 
of Bell design, which are built by Agusta; the Macchi MB.326 
jet trainer; the Piaggio P.149, which has been licence-built in 
Germany, and the P.166 executive type. During 1959 the 
industry's sales were worth £16 million, 67°, of which was 
military production. 

The aircraft industry of the Benelux countries—Belgium, 
Netherlands and Luxemburg—employs 10,000 people. Its 
major companies are Fokker, Aviolanda, Avions Fairey, 
SABCA and FN. All of these companies are involved in the 
F-104G programme and Fokker is also taking part in the 
Breguet Atlantic programme. 

The major company is Fokker, which is still producing 
Friendships in addition to its other commitments. A _ large 
stake in Fokker is held by Republic Aviation and joint develop- 
ment of a VroL project for NATO has been proposed. Dutch 
aviation exports during 1959 were worth £5.7 million. 

The other European country with a major aircraft industry 
is Sweden. Although it employs only 9,000 people, it has been 
very successful in producing modern military aircraft of its 
own design such as the Saab Lansen and Draken. It is doubtful 
whether Sweden will be able to continue developing advanced 
types for its own use alone, but the country’s past performance 
has been impressive. Sweden produces Rolls-Royce Avon 
engines under licence, and is also to manufacture the Hawk 
and Falcon missiles. 

The other traditional neutral of Europe is Switzerland 
Largely equipped with British aircraft in the past, Switzerland 
has now adopted the French Mirage III for production under 
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licence following the abandonment of a Swiss design. The 
country’s aircraft industry employs 2,000 people. 

Sheer economics, as well as common defence requirements, 
have dictated co-operation between European countries in the 
production of military aircraft and missiles under licence. In 
many cases the countries do not have the technical resources 
to develop their own weapons from scratch, and the cost of 
doing so would be excessive, particularly if production quantities 
were low. Joint manufacture ensures worth-while production 
runs. 

European Programmes 

The most important programme at present is for F-104G 
production. It involves West Germany, Holland, Belgium and 
Italy; 949 aircraft are to be built in Europe. Other joint pro- 
grammes are for production of the Hawk and Sidewinde: 
missiles. The first major collaboration on a European aircraft 
is for the development and production of the Breguet Atlantic 
anti-submarine aircraft for NATO countries. France and 
Germany are jointly developing the Transall C-160 miktary 
transport. Details of the F-104G, Atlantic and Transall pro- 
grammes are given in the articles on the following pages. 

Although the United States has provided mutual-aid funds 
for most of these programmes, its aircraft industry reaps a 
large return from them. This even applies in cases where 
weapons are developed in Europe and partly financed by U.S 
mutual-aid payments. When this happens, the U.S. Government 
automatically receives rights for licensed production for military 
purposes in America. Thus, for example, General Electric is 
to build the Nord SS-11 anti-tank missile in the U.S, and has 
production rights for the G-91 and Atlantic. America contri- 
buted less than $5 million for SS-11 development, in France, 


ITALIAN STRIKER.—Adopted 
as the NATO light strike 
fighter, the Fiat G.91 is being 
produced in Italy and West 
Germany. 


GALLIC FIGHTER.—Dassault's 

Mirage Ill is being produced in 

quantity for the French Air 

Force and will be built under 

licence by Switzerland and 
Australia. 
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AMERICAN PANACEA.—Lock- 

heed’s F-104G Super Starfighter 

will operate as an interceptor, 

as a strike aircraft and for 

reconnaissance duties West 

European countries will build 
949 of these aircraft. 


compared with $38 million for the U.S.-developed Dart anti- 
tank weapon which has now been dropped 

The F-104G programme is a classic example of the advantage 
the U.S. industry receives indirectly from mutual aid. European 
countries were encouraged to adopt the Starfighter by mutual- 
aid grants of about $220 million. Of this. $140 million went 
to Belgium, Holland and Italy to induce them to join West 
Germany in the programme 

But these countries will make payments of about $1,000 
million to U.S. companies as a result of the programme, the 
net inflow to America being about $780 million. In addition, 
a return will come from the European companies in which 
U.S. manufacturers hold a stake. 


Links with Europe 

More and more U.S. companies are buying 
European manufacturers, as the table opposite shows. It only 
includes major airframe manufacturers: suppliers of radio, 
electronic equipment and accessories have interests in many 
European companies or have formed new jointly owned 
companies. British manufacturers will continue to watch this 
trend closely 

American companies are moving into Europe in this way 
because they want to retain their position in this market as the 
technical ability of European companies increases and assume 
greater control of any production under licence. It also helps 


interests in 


their diversification programmes as well as giving them a foot 
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hold inside European tariff boundaries. It also gives them 
access to the technical know-how of the European companies 
in which they hold a stake. 


U.S. Company European Company U.S. Stake 
Cessna Max Holste 49%, 
Fairchild SIAI Marchetti ? 
Lockheed | Macchi ? 
Republic Fokker 27.5% 
United Aircraft SNECMA 10.9%, 
(including Pratt & Whitney 

and Sikorsky) | Weser Flugzeugbau 43%, 


This new trend has obviously been accelerated by com- 
petition from European companies which have excellent tech- 
nical ability and the added advantage of being able to develop 
new aircraft more cheaply than in the U.S. These companies 
have in some cases been built up as competitors by licensed 
production of U.S. aircraft. 

Many companies still believe in licence agreements with 
Europe. The more important of these covering aircraft and 
missiles are summarized below and compared with Anglo- 
European agreements. The inter-change is not completely one- 
sided. 

The Agreements 

Agreements between U.S, airframe and missile manufacturers 

and European companies iaclude: 


Beech—Morane Saulnier—licence for MS.670 Paris. Beech 
SFERMA—conversion of Beech aircraft to Turbomeca 
power. Bell Helicopter—Nord Aviation—option on USS. 


manufacturing rights for CT.41 and CT.20 target drones. Bell 
Helicopter—-Agusta—licence to manufacture Bell 47 helicopter 
and rotating assembly for Agusta 102. Bell Aero-Systems 
Entwicklungsring Sud (Germany)—technical assistance for vrot 
aircraft for Germany based on Bell D-188A. 

Cessna—-Max Holste—rights for Holste to make Cessna air- 
craft for Europe and Africa and for Cessna to make and sell 
Holste types in U.S, and Canada. Douglas—Sud-Aviation— 
possible manufacture of Caravelle in U.S. and Douglas to 
represent Sud in certain export markets. Douglas—Piaggio 
Piaggio to build Douglas-designed six-seat executive jet trans- 


port. Hughes—Swedish Government—licensed production of 
i alcon A AM 

Lockheed—groups including Aviolanda, Fokker, Avions 
Fairey, SABCA, Dornier, Heinkel, Messerschmitt, Siebel, 


Weser. Hamburger, Focke Wulf, Fiat, Aerfer, Piaggio, Macchi, 
SIAI-Marchetti—licensed production of F-104G Starfighters for 
the air forces of Belgium, Holland, Italy and W. Germany. 
Philco—Bodenseewerk Perkin-Elmer (subsidiary of U.S. Perkin- 
Elmer Co.)—German Co. is prime contractor for European 
production of Sidewinder AAM 

Raytheon—SETEL [Société 


Européene de Teleguidage, 
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formed by Thompson-Houston DFTH (France) and 
Finmeccanica (Italy)]}—joint production of Hawk SAMs for 
Belgium, France, Italy, Germany and Holland by companies 
in these countries with assembly by SETEL. Republic—Sud 
-——production and marketing of Sud Alouette and Djinn heli- 
copters. Sikorsky—Agusta and Sud Aviation—possible joint 
production of flying-crane helicopter. Sikorsky—Weser 
manufacture of WS-64 flying-crane helicopter and licence for 
S-61. Vertol—Dornier—licence to produce Verto] 107 in 
Germany. 

The more important current agreements between British and 
European airframe and missile companies are given hereafter. 

Armstrong Whitworth—Focke Wulf—-Sea Hawk maintenance 
and repair. Armstrong Whitworth—Nord Aviation—A. W. 
holds agency rights for SS.10 and SS.11 missiles and production 
rights tor CT.41 target drone. Hawker Siddeley—Nord 
Aviation—joint work on vTOL strike aircraft. Hawker Siddeley 

SEREB—joint space studies. Short Bros. and Harland 
Focke Wulf—Seacat missile assessment in Germany and 
possible production. 

This list clearly shows that the U.S. airframe industry has 
more links with Europe than the British industry. A similar 
table produced several years ago would have shown Britain in 
a better light; at that time European countries were building 
several British military aircraft under licence. 

A comparison of aero-engine agreements shows Britain in a 
better position, and British ancillary suppliers are also doing 
fairly well in Europe. Aero-engine links are tabulated below. 


Sixes and Sevens 


Britain is moving towards membership of the Common 
Market. How will this affect relations between aircraft 
industries? Experience so far suggests that relations between 
the Six and Seven do not greatly affect the buying of aircraft 
where technical and military considerations are pre-eminent, 
and sheer availability of a suitable product governs its adop- 
tion. For example, European countries come to Britain for 
aero-engines because they cannot get the types they want else- 
where. Then again, Switzerland chose the Mirage III fighter 
from France, a Common Market country. rather than the 
Draken which is a product of Sweden, its partner in the Seven. 

At present aeronautical imports into Britain from all foreign 
countries except the Seven pay 174°, duty; the duty between 
countries in the Seven is 144%. The Common Market is 
moving towards abolition of internal tariffs and a common 
external one; this stage may be reached by 1967. The current 
position is shown in the next column. 

It would appear that the political change of heart involved 
by Britain joining Europe would be the most important factor 
in collaboration. Closer collaboration between British and 
European aircraft industries would be more likely, particularly 
if defence requirements could be standardized. There appears 
to be a move towards this at present with the discussion of 
Anglo-German development of a close-support vtot fighter 
based on the Hawker P.1127. 


The Future 


_The trend is towards joint manufacture of European-designed 
aircraft, and it seems unlikely that there will be many more 
programmes of the F-104G type in future. But, with the tech- 
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DUTIES ON AIRCRAFT 


| Rate of duty Current 


ad valorem | Rate of duty 
cif ad valorem 
As at 1.1.57 cif 
| From From From From 
c.M Other c.M Other 
| Countries | Countries | Countries| Countries 
FRANCE 
Flying machines, gliders and | 
kites of an unladen weight | 
of more than 1,500 Kg ‘ 20%, 20% Exempt |16.8%—18.3%* 
Helicopters of an unladen 
weight of 1,500 Kg. or less 20% 20% Exempt | 17.6% 
Aerial Targets weighing 1,500 : 
Kg. or less : oa 20% 20% Exempt | 18.3% 
Other flying machines, gliders 5 
or kites 20% 20% 14% 17.6% —18.3% 
BENELUX | } 
Flying machines without mech- | | 
anized propulsion .. se 10% 10% | 7% | 11.4% 
Powered flying machines: | 
(a) intended for use by inter- | 
national airlines am Exempt Exempt Exempt | 2.9%—3.6%7 
(b) intended for other uses 10% 10% | 7% | 10% —11.2%t 
GERMANY } 
Powered flying machines, | 
imported with or without : 
power unit .. ‘ Exempt Exempt Exempt 2.9%, —3.6° 
Other flying machines és 20% 20% 14% 14.7% 
ITALY 
Non-powered flying machines 21% 21% +.| 14.7% 18.96%, 
Powered flying machines: | 
Up to 1,500 Kg. weight .. 22% 22% 18.4% | 5 2 
1,500—5,000 Kg. weight 18%, 18%, 12.6% |15.96%—16.2% 
More than 5,000 Kg. weight 13% 13% 91%, 12% —14% 


* Duty is suspended on imports of helicopters over 2,000 Kg. weight (until 31.12.63) 
on imports of fixed-wing powered aircraft of 2,000—15,000 Kg. (until 31.12.63) 
and on imports of fixed-wing aircraft over 15,000 Kg. weight (until 31.12.66) 
Duty is suspended on imports of helicopters over 2,000 Kg. weight (until 31.12.63); 
on imports of fixed-wing powered aircraft of 2,000—15,000 Kg. (until 31.12.63) 
and on imports of fixed-wing aircraft over 15,000 Kg. weight (until 31.12.66). 
GERMANY imposes a Turnover Equalization Tax of 4%—6% of the duty-paid 
value 
ITALY levies an administration fee of 1% of the c.i.f. value, a General Turnover 
Tax of 3.3% of the gross landed value, and a Compensatory Tax of 6.5% of gross 
landed value 


+ 


IMPORT DUTIES.—Current duties for aeronautical exports to 

and between the Common Market countries are compared 

with those which existed before the Treaty of Rome came 

into force. Another revision of tariffs is due at the end 
of this year. 


nical ability of European companies increasing, there will be 
even fiercer competition for military contracts. In the export 
field the European industry—particularly the French industry 
will expand its efforts. France will do all it can to extend the 
foothold in airline sales which it has established with the 
Caravelle. : 
U.S. influence in Europe is on the increase but, instead of 
simple licence agreements, the modern trend is to buy a stake 
in European companies. This is an effective way of gaining 
and retaining both influence and business at a time when 
European companies are achieving technical priority with those 
of Europe. Agreements between European companies for joint 
production are likely to be extended: only in this way can 
Europe produce economically the weapons it needs for defence. 


WITH WEST EUROPEAN COMPANIES 


BRITAIN 


UNITED STATES 


U.K. Company European Co. Coverage 


U.S. Company | European Co. } Coverage 


Manufacture and sale of Turbomeca- 
based engines. 


Blackburn Engines,| Turbomeca 


Bristol Siddeley | Fiat 
Engines 
Bristol Siddeley | Klockner- Production of B.S. Orpheus for G.91. 
Engines Humboldt- 
Deutz 
Bristol Siddeley | Piaggio Production of B.S. Viper 11. 
Engines 
Bristol Siddeley Svenska Flygmotor | Technical collab. on ramjets 
Engines 
Rolls-Royce } M.A.N Turbo- | Joint development of RB.153 smal! super- | 
| motoren sonic turbojet. 


Rolls-Royce Hispano-Suiza Production of Tyne turboprop for Tran- 
sall and Atlantic 
Svenska Fiygmotor| Manufacture of R.-R. Avon for Saab 


Lansen and Draken. 


Rolls-Royce 


| 


Continental Turbomeca U.S. licence for Turbomeca engines. 


General Electric.. | BMW 


General Electric. | Fiat Production of J79 turbojet for F-104G 
General Electric.. | FN 
Lycoming .. | BMW Production of GO-480 piston engine 
Lycoming Klockner- Licensed sale rights in Europe for T53 
Humboildt-Deutz and TSS. 
Lycoming Piaggio .. | Production of piston engines 


Licensed manufacture and overhau! of 
P. & W. engines 

SEPR is .. | Rocketdyne engines in Europe, SEPR 

engines in U.S 


Pratt & Whitney | SNECMA 


Rocketdyne 


Note:Table does not include British-U.S. engine agreements; most important of these are de Havilland Engine’s licence for production of the General Electric T58 as 
the Gnome; the agreement with Rolls-Royce for licensed production of Continental piston engines; the Rolls-Royce agreement with Rocketdyne relating to development 
of rocket engines for Blue Streak; and the 50% stake held by Aerojet General in Bristo! Aerojet 
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CO-OPERATION /¢ 
IN EVROPE 


SWEDEN 


A 


HOLLAND 


BELGIUM! GERMANY 


FRANCE 


ITALY 


GAS TURBINES 


Rolls-Royce co-operate closely with many aircraft and engine companies in 
Europe. Rolls-Royce engines have been manufactured by European companies 
in quantity and the association continues with the following companies :— 
Alfa-Romeo - Breguet : Dassault Fabrique 

Nationale - Fokker Hispano-Suiza M.A.N. 

Nord Aviation - S.A.A.B. * Sud Aviation 

Sudring - Svenska Flygmotor - Weser Flug 


ROLLS-ROYCE LIMITED: DERBY: ENGLAND 


AERO ENGINES - MOTOR CARS DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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and manoeuvrability of the 
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ICOPTERS 


on site—in places where it cannot 

land. Transfer casualties quickly and smoothly 
straight to hospital after accidents at sea, 
or in mountains or other inaccessible spots. = 
travelling time between their headquarters 
| outlying sites or other factories. =~ = 

Division Bristol Ipter Division Fairey Aviasion | 
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Breguet 1150—A Co-operative Venture 


EARING completion in the Toulouse assembly plant of 

S.A. des Ateliers d’Aviation Louis Breguet, and scheduled 
to make its first flight in October this year, is the first prototype 
of the Br 1150 Atlantic twin-engined anti-submarine and 
reconnaissance aircraft for NATO. Conventional enough in 
design and performance, the Atlantic is a milestone in aircraft 
development in being the first completely co-operative product 
of the European aviation industry. Although overall respon- 
sibility for the design and development is vested with Breguet. 
which with its current Alizé production is one of the most 
experienced European companies in handling turboprop anti- 
submarine types, detailed design and production are distributed 
additionally between Sud-Aviation, for the outer wings. 
SABCA and Fairey Aviation in Belgium for installation of the 
British Rolls-Royce Tyne powerplants, Fokker in_ the 
Netherlands for the centre-section and nacelles, and Dornier 
in Germany for the rear fuselage and tail 

Having specified the overall shape of the Atlantic design, and 
the type of structure to be used (which makes liberal use of 
Breguet’s own bonded honeycomb techniques), the co- 
ordinating company in France left such details as the size of 
ribs and the pitch of stiffeners to be decided by the drawing 
offices of the other companies. The Atlantic is thus a truly 
international design, as well as constructional venture. and 4s a 
successful vindication of the original NATO concept for its 
development. 

This arose in 1958 when the need for a replacement for the 
veteran Lockheed P2V Neptunes of the NATO maritime 
reconnaissance squadrons became apparent. The Neptune is 
still in service with the U.S. Navy and with many of the NATO 
countries in Europe to which it had been supplied under 
M.D.A.P., but for its replacement a divergence of requirements 
became evident The U.S.N. demands a greater range for 
current maritime operations than is the case among the NATO 
countries, where the emphasis is more on coastal than deep- 
water patrol and for a smaller and less expensive aircraft. 

A general operational requirement for such a type was there- 
fore drawn up early in 1958 by NATO planning staffs, after 
which a group of M.R. specialists was appointed from France, 
Germany, the U.S., the U.K., Canada and the Netherlands to 
frame more specific proposals. Each country was represented 
by a tactical and an engineering representative, who eventually 
framed a specification for the NATO maritime reconnaissance 
type for distribution among the European industry. 

The specification was unusual in including a development 
and production requirement from at least two conapanies in 
different countries. In anticipation of the joint development 
clause, Breguet concluded an agreement in May. 1958, with 
Sud-Aviation, Fokker. Dornier and Avro in Britain, to form a 


Two Rolls-Royce 


Tynes 


The Breguet 
Br 1150P Atlantic | 


consortium to design and build between them any of the 
selected projects from among their members. Each company 
was entitled to submit a design study in accordance with the 
NATO specification, the winner to assume overall authority, 
and the design and production work to be spread among the 
other members. 

By Jne. 28, 1958, some 18 designs from 26 companies 
representing eight different countries had been submitted to 
NATO for evaluation. The U.S. aircraft industry had entered 
late into the competitive arena, with projects from Martin, 
Douglas, Lockheed and Grumman, while from the Continental 
consortium, designs were submitted by all the participating 
companies except Fokker. Although no particular powerplant, 
or indeed the number of engines, had been specified, the framing 
of the specification indicated a twin-engined configuration. To 
meet the performance, high power and light weight necessitated 
installation of turboprops, and of the available units, the Rolls- 
Royce Tyne was a natural choice, in view of its stable twin- 
spool layout and low s.f.c. for long-range patrolling low down. 

Most of the European projects therefore specified the Tyne, 
and nearly all the designs submitted were for twin-engined land- 
planes. The Dornier company submitted the only flying-boat, 
but this project was the first to be eliminated, since virtually 
no facilities for these craft now exist in Europe, and the 
designs are considered to have no rough-water capability. 

Details of all the projects were tabulated, and criteria estab- 
lished for the process of elimination. All decisions from the 
standing group had to be unanimous for a successful conclusion 
of international development to be reached, and by September, 
1958, the choice had been narrowed by mutual agreement to 
three projects, all Tyne-powered. These had been submitted 
by Avro, Breguet and Nord, and after further investigation 
of the manufacturing aspects of these companies, only the Avro 
and Breguet projects were left for final evaluation. In this, the 
NATO group was assisted by the U.S. Navy BuAer (now 
Bureau of Weapons), which among other things investigated 
the safety aspect of a twin-engined maritime aircraft. 

In the final selection, the Breguet design was selected because 
of a number of points considered to increase its suitability for 
the NATO job, including a growth factor for later development, 
accommodation for a wider variety of equipment, and a multi- 
mission capability. As it happened, by the time the Breguet 
design had finally been chosen, on Dec. 31, 1959, the 
R.A.F. requirements for which the Avro design had been 
primarily tailored, changed with the extension of planned life 
of the Coastal Command Shackletons because of developments 
in the electronic detection field, so that Britain was no longer 
interested in procuring a NATO aircraft. 

Equally, there was no point in developing a parallel design 
to the NATO choice, so Avro therefore withdrew from the 
Continental consortium. Britain was assured of continued 
participation in the project, since the Tyne was the selected 
powerplant for the winning Breguet design. The way was left 
open for Britain to rejoin the consortium more actively should 
conditions change, and the U.K. representatives on the standing 
group were among those who voted unanimously for the Breguet 
design at the end of 1958 This decision was endorsed 
unanimously by the !5-nation NATO armaments committee 
early in 1959. and detailed design started forthwith. 

From the financial point of view, the Atlantic project was 
to be distributed among those countries contributing towards 
its cost, and these were primarily France, Netherlands and 
Germany. Some financial assistance was also obtained from 
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the U.S. under M.W.D.P., and Belgium offered to contribute 
in return for a share of the constructional programme. The 
only Belgian military requirement for an aeroplane like the 
Atlantic was for the former Congo colonies, there being no 
North Sea or Channel commitment. 


The Atlantic in Detail 


As finally approved, the Breguet Br I1S50P Atlantic is a 
medium-range NATO maritime patrol aircraft, powered by two 
6,000 e.h.p. Rolls-Royce Tyne RTy 20 turboprop engines driving 
four-bladed de Havilland airscrews of 16 ft. diameter. To 
combat fast-cruising nuclear-powered submarines it is required 
to have a high en route cruise performance, which necessitates 
pressurization for operation at the optimum altitude. For long- 
endurance search on station. it requires good low-speed 
handling characteristics, plus a large useful load for fuel, a 
crew of 12 and extensive navigation and detection equipment. 

Although an entirely new design, the Atlantic takes the well- 
tried Neptune formula several stages further. while retaining a 
generally similar layout. It rectifies some of the shortcomings 
of the older aircraft in such features as greatly improved com- 
fort and crew space for patrols of up to 18 hr. endurance, 
and the use of a “double bubble” fuselage section provides 
the maximum accommodation for equipment. weapons and 
personnel while simplifying pressurization problems. 

Fuselage design and production are the responsibility of 
Breguet, which as the overall co-ordinating agency also issues 
common standards for the project and supplies the contracting 
companies with strength data. The locally completed detailed 
design work is integrated and approved at regular joint meetings 
of the Atlantic steering committee, on which the five countries 
concerned are represented. This committee is assisted by 
working groups to advise on such aspects as equipment, main- 
tenance, etc., where again all decisions must be unanimous. 

They are then approved by the steering committee and, 
although the means by which decisions are finally secured may 
appear devious, the total penalty for the first successful appli- 
cation of co-operative industrial effort in European aviation is 
reckoned to be only two or three months in delaying the first 
flight of the Br 1150P, or prototype Atlantic. In compensation, 
where such items as equipment are concerned, the five partici- 
pating countries plus the U.S. and Canada have each made 
their latest items and techniques available, so that the best of 
international modern practice is incorporated in a single design. 

In the case of the vital electronic search and detection equip- 
ment, the Atlantic started out with the excellent French radar 
and associated apparatus, but the United States has also made 
available some of its very advanced anti-submarine gear. It is 
naturally impossible to itemize the equipment carried by the 
Atlantic, but its very advanced detection apparatus includes 
long- and medium-range sets. It also carries classification and 
localization short-range equipment. Detection is undertaken by 
high-power radar and a very complete sonobuoy system. 

Advanced and accurate navigational equipment delivers, con- 
tinuously and without reference to any external means, the 
position of the aircraft with particular reference to its sono- 
buoy patterns. The navigation information and detection data 
are fed into large-size displays and electronic computer centres 
which give the operators an overall view of the tactical situation. 


LEADING PARTICULARS—Breguet Br 1150P Atlantic 

D:MeNsions.—Span, 37.9 m. (124.3 ft.): length, 27.25 m. 
(89.4 ft.): height, 10.8 m. (35.4 ft.); wing area, 120 sq. m. 
(1.293 sq. ft.) 

Weicuts.—Take-off maximum, 41,000 kg. (90,400 Ib.). 

PeRFORMANCE.—Maximum speed, 615 km. /hr. (334 knots); 
patrol speed, 320 km./hr. (170 knots): ceiling, 10.000 m. 
(33,000 ft.): range, 9,000 km. (5,000 n.m.); endurance, 
12-18 hr 
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Due to fly in October this year, the prototype Breguet Atlantic 
was taking recognizable shape when this photograph was taken 
at Toulouse-Blagnac some months ago. Features visible include 
the « double-bubble "’ fuselage and big nacelles for the Tynes. 


Navigation, search and attack in modern anti-submarine air 
craft are largely automatic, and the large crew of the Atlantic 
are presented with the maximum amount of information neces 
sary for an evaluation of the current situation and the rapid 
solution of the most complex tactical problems. 

The range of anti-submarine weapons available for carriage 
by the Atlantic has been published as all the normal NAITO 
conventional armament or bombs, plus 385-lb. American or 
French depth charges, HVAR rockets with solid penetration 
heads, homing torpedoes, including electric acoustic torpedoes 
of the Mk. 43 Brush or LK.4 type, and air-to-surface missiles 
on underwing pylons for the attack of surface traffic, or, with 
nuclear warheads, on submerged submarines. 

To achieve the necessarily high ratio of useful load to the 
90,000 lb. gross weight, the wing torsion-boxes and fuselage 
shell of the Atlantic made extensive use of the Breguet bonded- 
metal honeycomb, which was used on another NATO project, 
the Br 1001 Taon lightweight fighter, and also features in the 
sto. Br 940 and 941 designs. This system of construction is 
very light for its strength, is cheaper to manufacture than the 
large number of parts it replaces, and has excellent fatigue 
properties. In the wing construction, it permits the use of 
integral tanks with very clean internal surfaces, thereby avoid- 
ing the problem of trapped and unusable fuel. 

Bonded honeycomb techniques are also used by the othe: 
contracting companies for components of the Atlantic, the 
material having been developed in the first place in conjunction 
with Sud Aviation, while Fokker is experienced in the use of 
metal-to-metal bonding with Redux in the Friendship. 

For short-field operation, the Atlantic has very large area- 
increasing flaps, and all three legs of the nosewheel under- 
carriage carry dual tyres to reduce the bearing loads. 

The Atlantic was tooled up for production before either of 
the two prototypes were scheduled to fly, and the necessary jigs 
have been almost completely laid down. Some reservations are 
being made in case slight modifications should be found neces- 
sary after the first prototype trials during 1962, but Atlantic 
production is already in hand at Amsterdam (Fokker), Miinich 
(Dornier), Courbevoie (Sud Aviation), and Villacoublay, Tou 
louse and Biarritz (Breguet). The Belgian component of 
the consortium, ABAP (Association Belge pour l’Avion 
Patrouilleur) which includes Fabrique Nationale, Avions Fairey 
and SABCA, will participate at a later stage. 

FN in Belgium, together with the German MAN company 
and Hispano-Suiza in France, may eventually build the Tyne 
under licence for the Atlantic. Rolls-Royce have made avail- 
able three Tyne powerplants for the prototype Br 1150P 
without charge, and with them have been supplied the auxiliary 
drive gearboxes by Rotol. These are similar to those on the 
Vanguard, although much more heavily loaded because of the 
Atlantic’s extensive electronic equipment, and to conform with 
the requirement for full mission capability on one engine. 

The problem of marrying equipment from several different 
countries in a single airframe has been simplified bv the 
common use of the metric system by all except the British 
powerplant group. In addition to an interest in the Atlantic’s 
powerplants, the French Hispano company is also responsible 
for the undercarriage design and production. 

Credits have been allocated by the three countries principally 
involved in the Atlantic project—France, Germany and the 
Netherlands—for research and production, and also for 
procurement by the national forces, which will be the navy in 
each case. The first firm contracts have been placed by the 
French, who in the recently ratified five-year defence plan or 
“loi programme,” specified the procurement of 27 Atlantics. 

Meanwhile, the second prototype Atlantic is rapidly taking 
shape alongside the first in the new assembly hall at Toulouse- 
Blagnac, and the entire programme, in keeping well up to 
schedule, is proof of the remarkable achievement in co-operation 
by all concerned with this historic first joint venture of NATO 
Particular credit is naturally due to Breguet. for the effective 
co-ordination the company has applied to a most complex 
technical problem. Of the many individuals involved. mention 
must be made of M. Georges Ricard. technical director of 
Société Breguet and the kev man in the Atlantic project. and 
M. Jean Barge, Breguet director of production who has to 
put all the pieces together. 

The success of the Atlantic as a co-operative effort may be 
measured by the fact that eventually, the components for each 
aircraft will come from more than a dozen centres in half as 
many countries. To its political and ecenomic significance. 
the Atlantic union takes on a new meaning of technical 
triumph.—-JOHN FRICKER. 
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For 25 years, Aer Lingus has been taking off with passengers, and 
touching down with friends. In fact, the only thing that hasn’t changed 
during this quarter century, is the special way we treat the people who 
fly with us. ¥ Find out what a pleasure travelling can be. Fly Aer 
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Advertisement 


Know your airports... 2 
WHAT’S DOING AT MANCHESTER ? 


Why is Manchester so proud of its Airport? 


Owned by the Manchester Corporation, it is the largest 
municipal aerodrome in Great Britain, linking the city and its 
surroundings — which, within a radius of fifty miles, embrace 
the most heavily industrialised area in the world— with more 
than fifty cities and towns in North America, Europe and the 
United Kingdom. Manchester Airport is a first-class example 
of municipal enterprise on an international scale. 


How long has it been Corporation-controlled? 

Since it was first opened on June 25, 1938. After the war the 
Ministry of Civil Aviation intended to purchase the Airport 
but Manchester Corporation considered that it was better 
suited to understand and further the aeronautical aspirations 
of the area. This opinion was backed by years of experience 
in Operating a municipal airport, first at Wythenshawe in 1929, 
then at Barton and finally at Ringway, the present location. 
The Corporation won its point. 


What about current development? 


The main runway has been extended and construction of the 
magnificent new terminal which began in October 1957 is due 
for completion this year, as is the installation of an Esso 
hydrant refuelling system. This will be the first major develop- 
ment of its kind in the United Kingdom. 


Why have hydrant refuelling? 

Thirsty jet airliners with a vast capacity for fuel; apron space 
at a premium as traffic increases; and the constant demand for 
quick turn-round which is the secret of economy. All these 
factors contribute to the pressing need for safe, efficient fuel 
service fast, however great the requirement. One of the answers 
is hydrant refuelling. And at Manchester Airport, the fact that 
it handles a considerable proportion of transit traffic, coupled 
with the compact design of the new terminal area makes 
hydrant refuelling the ideal choice. 


What’s all this excavation work? 


The photograph shows part of the pipelines of the hydrant 
system at Manchester and the site of the shock-alleviating 


chambers—essential items in this kind of system to cope with 
the problem of hydraulic shock. At Manchester the function 
of these units is supplemented by the use of Hydrafuellers — 
an Esso invention which will ensure that the hydrant system at 
this Airport will set a new standard for safety and efficiency in 
operation and economy in installation. 


And just what is a Hydrafueller? 

Esso’s new Hydrafueller is a servicing vehicle which consists 
principally of a balance tank with a pump, filters, bypass valves 
and fuelling hoses. The diagram shows how it works. 


PUMP 


FILTER WATER 
SEPARATOR 


METERS 


FROM HYDRANT 


Fuel from the hydrant flows into the balance tank at a rate 
governed by the hydrant pumps and controlled by the float 
and slow-closing valve. The pump on the vehicle takes its 
suction from the tank and delivers fuel to the aircraft through 
a short length of hose. Thus the Hydrafueller completely 
isolates the aircraft from the risk of hydraulic shock from the 
hydrant line. This is but one example of Esso’s original think- 
ing—keeping an eye on the future as well as meeting current 
demands. 


What are the prospects at Manchester? 


The passenger and freight potential in the area served by 
the Airport is enormous. Within a fifty-mile radius there are 
all the cotton-manufacturing towns, the whole of the Yorkshire 
woollen district, the Potteries, Sheffield, Liverpool and part of 
the manufacturing area round Derby. Manchester is deter- 
mined to match this impressive air traffic potential by airport 
services which will compare favourably with those provided by 
any other major airport in the world. And in this bold endea- 
vour Esso is equally determined to play its full part. In the 
future as in the past it will continue to provide safe, swift fuel 
service at Manchester of a standard that is second to none. 


Esso Petroleum Company Limited 
Aviation Department 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HY De Park 7030 
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AE! POWER FOR FLIGHT 


1961 


MAKES CONTROL SURE 


An aircraft manoeuvres at high speed ... AEI electro-hydraulic 
equipment governs the sure movement of its control surfaces. 
Aircraft electrical gear supplied by AEI is meeting every modern 
military and civil requirement, covering ignition systems, airborne 
power generating plant, switchgear, and electric motors - some 
developed specially to drive pumps in emergency hydraulic systems 
and for electro-hydraulic powered flying controls. 
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European Aircraft Industry . . 


Super Starfighters in NATO Countries 


O far as air strength in Continental Europe is con- 
cerned, one of the most important aircraft is the 
multi-mission Lockheed Fl04G tor the West German 
and other NATO air forces. This remarkable aeroplane 
is not, of course, particularly new as a type—Starfighters 
have been in service in single- and two-seat versions fot 
the U.S.A.F. for some three years and they are no longet 
in production on that particular score. However, in its 
latest guise—in which it goes by the name of Supe! 
Starfighter—it embodies a number of modifications and 
refinements intended specifically to befit it for a multi- 
purpose réle, for which there is a firm requirement 
among NATO forces. The only outward and _ visible 
sign which distinguishes the Super Starfighter from its 
predecessors is a larger fin and rudder, with about 25 
more area, made necessary by the need to undertake 
ground-attack duties and the consequent demand fot 
precise and positive directional control at all speeds. 

Although the FI04G is an American aeroplane 
powered by an American engine, its large-scale licensed 
production on this side of the Atlantic has made it, by 
adoption so to speak, an important European product 
in its own right. It is, therefore, of especial interest in 
the context of Europe's aviation industry. No fewer than 
949 Super Starfighters are, in fact, to be built in Germany, 
Holland, Belgium and Italy—while others for European 
use are being built in America. 

Germany’s decision in 1959 to select the F104 for 
service with the Luftwaffe acted as a catalyst which 
triggered off a major chain reaction of production plans. 
Initially it was decided that 210 of the new aircraft 
would be built in Germany by a southern consortium of 
the Messerschmitt, Dornier, Heinkel and Siebel companies 
known as the Arbeitsgemeinschaft 104—or more 
familiarly by the initials ARGE 104, 

Later revised plans and the decision of Belgium and 
Holland to equip their air forces with the same type, 
and Italy’s expressed desire to join the Starfighter “ club,” 
have led to three more production programmes and these 
have added 739 more aircraft to the total. Of these, the 
impressive number of 375 are being built by a northern 
group comprising the West German concerns of Ham- 
burger, Weser and Focke-Wulf and the Dutch companies 
Fokker and Aviolanda. Another 182 are being produced 
by a western group composed of Avions Fairey and 
SABCA in Belgium and the Italian Fiat company; and a 


* 


similar quantity is to be built in an Italian group headed 
by Fiat and drawing on some assistance from Avions 
Fairey and SABCA 

All these programmes are cross linked in that the 
companies concerned do not necessarily confine their 
contribution to the group they are in. For example, 
Aviolanda-built canopies and fuel tank covers are to 
be used by all the groups. Likewise Hamburger-built 
windscreens are a “universal” component of all the 
programmes and Fokker is making all the droppable fuel 
tanks. To begin with, however, the initial ARGE 
programme for 210 Super Starfighters for the Luftwaffe 
was designed to be self-sufficient within the southern 
group; the supply of components to it from the othe 
groups represents a later phase 

With the various companies making their contributions 
of large and small components, depending on their 
capabilities and capacities, the principal final assembly 
lines for the programmes are at Messerschmitt in the 
southern ARGE set-up; at Fokker in the northern group; 
at SABCA in the western group; and at Fiat in Italy. 

In addition to all this co-operative effort on airframe 
manufacture there is also a sizable complementary 
programme for the electronic and other specialized 
equipment for these European Super Starfighters. For 
example, Telefunken G.m.b.H. in Germany, Philips 
Telecommunicate Industrie in Holland, and Manu- 
facture Belge de Lampes et de Matériel Eléctronique 
S.A. (M.B.L.E.) in Belgium will be responsible for the 
NASARR fire-control system. Inertial navigation equip- 
ment will come from the Litton company in Germany, 
the Monroe concern in Holland and Bell Telephone 
Manufacturing Co. in Belgium; while the TACAN 
system for the aircraft will be produced by Standard 
Elektrik Lorenz AG in Germany. In Italy, companies 
involved in this ancillary programme are said to be 
industrie Meccaniche Aeronautiche Meridionali Aerfet 
and SIAI Marchetti 

The powerplants for these Super Starfighters 
15,800-lb.st. General Electric J79s—are also the subject 
of European production plans. The BMW concern in 
Germany, Belgium’s Fabrique Nationale and the Fiat 
company in Italy have all been mentioned in connection 
with the construction of components for these engines 
and their assembly. 

As a piece of military equipment the principal interest 


Two-seat F-104F Starfighters are being used by the Luftwaffe for familiarization before delivery of F-104Gs. 
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MID-AIR REFUELLING PROBE SUPPLIED AS 
OPTIONAL EQUIPMENT 


ELECTRONICS COMPARTMENT 


ANTENNA 


MARTIN-BAKER O5 UPWARD 
EJECTION SEAT 


FUSELAGE AND INTAKE GAPPED 
TO ALLOW FUSELAGE BOUNDARY 
© Temple Press Limited, 196] 


KEY 24. Generator a 
Structure 25. Forged kee 
1. Supersonic pitot/ static tube landing gear 
2. Spun glass-fibre and resin nose radome 26. Centreline 
3. Nose radome quick-release latches. 2.000-Ib. car 
4. Three-piece windshield. 27. Air exit lou 
5.* Jettisonable canopy. 28. Blast tube for 
6." Canopy hinge and support 29. Pilot's comy 
7. Canopy operating handle 30 Air outlet fk 
8." Electronics compartment cover. ment 
Ammunition compartment cover Nose radom 
/ 10. Engine air inlet cone easy access 
1 Engine air inlet scoop 
3 12." Engine air ducts. Landing Gear 
13. Air bleed on 10 to 14 32. Forward ret 
14. By-pass air duct supplying cooling air to 33. Nose landin 
engine and afterburner. 34. Nose landin 
1S. Wing attachment fittings. 35. Door-operat 
16. Wing pylon support rib 36. Runway bar t: 
17. Wing pylons, fuel tanks or externa! stores. 37. Main landin h 
18. Wing-tip tank latch and release mechanism 38. Main-wheel 
19. Upper and lower navigation lights. 39. Main landi 3 
20. Specially strengthened and enlarged vertical dampers, 40 tu 
stabilizer. 42. Positioning 
21. Drag ‘chute door. housing 18-ft. braking stowed posi 
canopy 43. Main land 
22. Drag ‘chute gate. returning t 
23. Two-piece ventral fin. wheels dow 
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‘kheed F-104G 


One General Electric 
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Flight Controls and Surfaces 


45. Pilot's contro! column 

46. Rudder pedals. 

47. Control Stick push-rod and centering 
mechanism 

48 Aileron control cable quadrant 

49 Elevator torque tube and belicrank assemb:y 

59. Flight ont cables; belicranks, 41; anJ 
dusting, $2 

53. Leading-edge flaps; flap actuator anid limit 
switches, 54 

§§ Ailerons interconnected with flaps 

56 Aileron servo mechan.sm; and servo actua- 
tors, 57 

58 Trailing-edge flaps; and actuator, 59 

60. Machined leading edges 

61. Speed brakes; actuator, 62; and operating 
yoke, 63. 

64. Horizontal stabilizer; actuating and trim 
mechanism, 65; operating rods, 66; operating 
horn, 67; and bearing, 68 

69 Irreversible hydraul-cally operated rudder 
hydraulic control unit, 70; and actuators, 71 

Powerplant 

72° J79-GE-11A turbojet with afterburner 

73. Engine exhaust nozzle actuators 


Fuel 


ELAGE BREAK POINT 


ENGINE REMOVAL 


Throttic wontrol assembly 


Variable stator operating mechanism 
Variable stator actuator 
Seventeen-siage compressor 

Ten combustion canisters 

Three-stage reaction turbine. 
Fiameholder ring 

Afterburner section 

Primary ject nozzle flaps 

Secondary jet nozzle flaps 

System 

Mid-air refuelling probe 

Auxiliary fuel cell 

Forward main fuel cell 

Aft main tu cel 

Left- and right-hand saddle tanks 
162-ga pylon droppable fuc! tank 
140-gal. wing-tip droppable fuel tank 
Fuel lines to wing-tip and pylon tanks 


Pylon tank air vent 
Fuel-tank filler caps 


Hydraulic System 
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Main hydraulic panel 
Hydraulic accumulators. 


Pressure gauges. 
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uper Starfighter 


J79-GE-7A_ turbojet 


Selector valve 


8. Pressure transmitters 
9. Flucd pressure filters 
Armament 
100. Sidewinder 1-A air-to-air heat-secking missile 
101 Missile launching rail 
102. Infra-red heat-seeking head 
103 Servo system 
104. Control fins 
105. Warhead 
106. Proximity fuse 
107 Solid-propeLent rocket motor 
108 Propulsion tube 
109. Stabilizing fins 
110. Six-barrelied 20-mm. M61 Vulcan air-cooled 
cannon 
M61 gun mount 


11! 
142.* 
113 


Ammunition case 
Empty cartridge ejector chute 


Equipment 


114 
11S 


116 


NASARR 
NASARR 
radar unit 
Air pressure 


antenna 
R22-A 


radar 


Type search and ranging 


regulator 


117. Director-type gunsight and camera installa- 
thon 

118. Main instrument panel 

119 ment pane! anti-glare shield 

120. Lower instrument centre console, including 
radar scope and fire-control pane 

121.* Rear-view mirrors 

122. Cockpit air duct 

123 Inertial navigator platform. 

124. In-range computer 

125 Taxi light, 150w. 28v. v« 

126. Emergency power ram-air turbine unit 

127. Main landing lights, 450w. 28v. v« 

128. Primary heat exchanger 

129.* Liquid oxygen converter and cquipment 

130.* High-voltage junction boxes 

131.* Circuit breakers and junction box 

132.* Two three-phase 20-KVA engine-driven 
generators supplying variable-frequency 
primary power 

133." Ang'e-of-attack transducer 

134 Jeep-can electronic air-cooled packages 
included in the electronic equipment are 
NASARR radar; bomb computer; air data 
computer; dead-reckoning navicator; TACAN 
and data-linktime division unit 

* On small illustration. 
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European Aircraft Industry . . 


Super Starfighters in NATO Countries 


O far as air strength in Continental Europe is con- 
cerned, one of the most important aircraft is the 
multi-mission Lockheed F104G tor the West German 
and other NATO air forces. This remarkable aeroplane 
is not, of course, particularly new as a type—Starfighters 
have been in service in single- and two-seat versions fot 
the U.S.A.F. for some three years and they are no longet 
in production on that particular score. However, in its 
latest guise—in which it goes by the name of Supe! 
Starfighter—it embodies a number of modifications and 
refinements intended specifically to befit it for a multi- 
purpose rOle, for which there is a firm requirement 
among NATO forces. The only outward and visible 
sign which distinguishes the Super Starfighter from its 
predecessors is a larger fin and rudder, with about 25 
more area, made necessary by the need to undertake 
ground-attack duties and the consequent demand for 
precise and positive directional control at all speeds. 

Although the F104G is an American aeroplane 
powered by an American engine, its large-scale licensed 
production on this side of the Atlantic has made it, by 
adoption so to speak, an important European product 
in its own right. It is, therefore, of especial interest in 
the context of Europe's aviation industry. No fewer than 
949 Super Starfighters are, in fact, to be built in Germany, 
Holland, Belgium and Italy—while others for European 
use are being built in America. 

Germany’s decision in 1959 to select the F104 fo 
service with the Luftwaffe acted as a catalyst which 
triggered off a major chain reaction of production plans. 
Initially it was decided that 210 of the new aircraft 
would be built in Germany by a southern consortium of 
the Messerschmitt, Dornier, Heinkel and Siebel companies 
known as the Arbeitsgemeinschaft 104—or more 
familiarly by the initials ARGE 104. 

Later revised plans and the decision of Belgium and 
Holland to equip their air forces with the same type, 
and Italy’s expressed desire to join the Starfighter “ club,” 
have led to three more production programmes and these 
have added 739 more aircraft to the total. Of these, the 
impressive number of 375 are being built by a northern 
group comprising the West German concerns of Ham- 
burger, Weser and Focke-Wulf and the Dutch companies 
Fokker and Aviolanda. Another 182 are being produced 
by a western group composed of Avions Fairey and 
SABCA in Belgium and the Italian Fiat company; and a 


similar quantity is to be built in an Italian group headed 
by Fiat and drawing on some assistance from Avions 
Fairey and SABCA, 

All these programmes are cross linked in that the 
companies concerned do not necessarily confine thei 
contribution to the group they are in. For example, 
Aviolanda-built canopies and fuel tank covers are to 
be used by all the groups. Likewise Hamburger-built 
windscreens are a “universal” component of all the 
programmes and Fokker is making all the droppable fuel 
tanks. To begin with, however, the initial ARGE 
programme for 210 Super Starfighters for the Luftwaffe 
was designed to be self-sufficient within the southern 
group; the suppiy of components to it from the othe: 
groups represents a later phase. 

With the various companies making their contributions 
of large and small components, depending on_ thei: 
capabilities and capacities, the principal final assembly 
lines for the programmes are at Messerschmitt in the 
southern ARGE set-up; at Fokker in the northern group: 
at SABCA in the western group; and at Fiat in Italy. 

In addition to all this co-operative effort on airframe 
manufacture there is also a sizable complementary 
programme for the electronic and other specialized 
equipment for these European Super Starfighters. For 
example, Telefunken G.m.b.H. in Germany, Philips 
Telecommunicate Industrie in Holland, and Manu- 
facture Belge de Lampes et de Matériel Eléctronique 
S.A. (M.B.L.E.) in Belgium wil! be responsible for the 
NASARR fire-control system. Inertial navigation equip 
ment will come from the Litton company in Germany, 
the Monroe concern in Holland and Bell Telephone 
Manufacturing Co. in Belgium; while the TACAN 
system for the aircraft will be produced by Standard 
Elektrik Lorenz AG in Germany. In Italy, companies 
involved in this ancillary programme are said to be 
industrie Meccaniche Aeronautiche Meridionali Aerfer 
and SIAI Marchetti. 

The powerplants for these Super Starfighters 
15,800-lb.st. General Electric J79s——are also the subject 
of European production plans. The BMW concern in 
Germany, Belgium’s Fabrique Nationale and the Fiat 
company in Italy have all been mentioned in connection 
with the construction of components for these engines 
and their assembly. 

As a piece of military equipment the principal interest 
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Two-seat F-104F Starfighters are being used by the Luftwaffe for familiarization before delivery of F-104Gs. 
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in the Super Starfighter lies in its engineering as a 
weapons system. It is, in fact, equipped with a complex 
electronic fire-control system for air-to-ground and at 
to-air precision attack. 

So far as its actual armament is concerned it can carry 
a variety of loads dependent on the réle for which it 1s 
required. For example, for ground attack if mounts a 
Vulcan six-barrel 20-mm. cannon; this is located below 
and behind the cockpit towards the port side of the 
fuselage. Electrically driven, the six barrels of the 
cannon rotate and fire one round at a time in turn and 
independently of each other. The gun is air cooled; 
during firing, the shells are retained and links are ejected 
downward. 

For ground attack, too, GAM83 Bullpup air-to-ground 
missiles can be carried on under-wing pylons. Bombs 
can be hung from wing-pylon racks capable of mounting 
1,000-lb. general-purpose bombs, or on a rack beneath 
the fuselage that can accommodate all sizes of bomb 
up to 2,000-lb. units. All bombs on the FI04G are 
armed electrically. 

As its principal air-to-air anti-aircraft armament the 
F104 can carry a pair of Sidewinder infra-red homing 
missiles—one on each wing tip These missiles are, 
incidentally, also to be manufactured in Europe. Othe 
air-to-air weapons that can be carried on under-wing 
pylons are 2.75-in. folding-fin rocket projectiles 


Fire-control Equipment 

A North American Search and Range’ Rada! 
(NASARR) forms the central part of the Super Star- 
fighters’ complete fire-control system. This equipment 
provides range information for visual bombing, ground 
mapping for all-weather bombing and navigation; contour 
mapping for navigation; and terrain avoidance for low- 
level operations. With a fire-control computer, the 
NASARR system gives radar search, acquisition and 
automatic tracking for lead-collision attack with missiles, 
lead-pursuit attack with the Vulcan cannon, or pursuit 
attack with missiles. 

A director-type gunsight is used for the cannon and 
gives optical indication of line of sight with the lead angle 
computed by the NASARR computer. 

In addition to this fire-contro] computer there is a 
bombing computer which gives a choice of four types 
of bomb delivery including dive-toss and over-the- 
shoulder bombing. The appropriate information is sup- 
plied to this and to other units by an air data compute! 
located in the aircraft’s electronics bay. This compute: 
can supply information to as many as six other systems 
if required. 

Accurate navigation is as much a part of fire control 
as accurate aiming and for this the F104G is equipped 
with TACAN. This provides the pilot with instantaneous 
and continuous data regarding his distance from and 
direction to a given ground station. 

A self-contained lightweight and fully automatic 
inertial guidance system is also provided. In addition 
to giving navigational information this equipment also 
supplies the other electronic systems with the data they 
require in respect of heading, pitch and roll. 

For normal command communications, the European 
Super Starfighters will have UHF equipment 

Electrical power for all these, and other, equipment 
in the aircraft is supplied by four generators. For the 
general electrical services there are two 20-KVA generators 
driven from the main powerplant. A 2.5-kKVA 400-cycle 
fixed-frequency generator driven by an hydraulic motor 
supplies the electronics systems and the engine instru- 
ments. For emergency use there ts a 4.5-kKVA. generator 
driven by a ram-air turbine unit. 

The system as a whole has been designed so that if 
one of the two main generators should fail, part of the 
“ non-essential * load (such as two fuel booster pumps, 
auxiliary fuel transfer pump, duct anti-icing, and one of 
the cannon motors) is cut out and the remaining load is 
transferred to the other main generator. Should the 
electronics system generator fail, its load is automatically 
transferred to the two main generators. The emergency 
system can cater for all essential electrical functions 
including radio 

Hydraulic power for control surface operation, under- 
carriage retraction and nose-wheel steering, is provided 
by two independent 3,000-p.s.i. systems These are 
normally both operating. but each of them is capable 
of supplying sufficient hydraulic pressure and flow to 
operate the flying controls at a reduced rate in the 
event of a failure of one system. The engine-driven 


pumps used in these systems are of the variable-displace- 
ment type. 

In the event of a complete powerplant failure and, 
therefore. a loss of both the primary hydraulic systems, 
an emergency ram-air turbine driven pump is brought 
into operation. This will give enough pressure and flow 
to enable control to be maintained and landing 
manceuvres to be accomplished. 

A particularly interesting feature of the Super Star- 
fighter’s control arrangements is the incorporation of 
boundary-layer control in the form of flap blowing to 
bring the stalling speed and landing performance down 
to an acceptable level. This particular type of high-lift 
device has been incorporated because the extreme thin- 
ness of the Starfighter wing made it very difficult to 
embody the flap tracks and rollers required for the 
normal Fowler-type flaps 

For this system air is tapped from the powerplant 
compressor and ducted into the wing where it is led 
to a Slotted tube at the leading-edge of the flaps. Control 
of the efflux over the flap surface is achieved auto- 
matically and is linked to the flap movement. At a 
deflection of 15° the controlling valve begins to open; 
the full jet does not come into operation until the flap 
has reached its 45° position 

As already mentioned, the _ principal airframe 
difference between the European Super Starfighter and 
earlier versions is the incorporation of a larger vertical 
tail surface. A feature of this new tail is that the rudder 
is powered by an irreversible hydraulic unit. 

As one would expect of a Mach 2 fighter, the structure 
of the Starfighter is more than usually “solid” and 
throughout the airframe integrally machined and 
chemically milled components are the rule rather than 
the exception. In this particular direction, the Super 
Starfighter airframe has been markedly “ refined” com- 
pared with its predecessors, for certain areas of the 
structure have had to be re-engineered to cater for the 
heavier stresses arising from high-speed low-altitude 
operations. Some 36 new forgings, for example, are 
said to have been provided for such major components 
as fuselage main frames, wing fittings and spars, fuselage 
longerons and joints, fuselage tail frames, tail unit spars 
and ribs, as well as for some fuselage skin panels 

The F104 wing is built as port and starboard units 
which are attached at the fuselage sides to five main hoop 
frames. Each wing is a two-spar unit with single 
machined top and bottom skins. At the root these skins 
are 0.25 in. thick; they taper to 0.125 in. at the tip and 
are formed to the aerofoil contour. There are no chord- 
wise ribs in this torsion box but there are 12 spanwise 
intermediate channel members. 

Along the leading-edge is a full-span flap machined 
from light-alloy plate. At the trailing-edge are normal 
built-up ailerons and flap units—the ailerons being made 
in steel. The whole wing has a taper ratio of 2.65 with 
a leading-edge sweep-back of about 26° and a slight 
sweep forward of the trailing-edge. The 70%, chord line 
is normal to the aircraft's centreline. 

The fuselage structure comprises three principal por- 
tions—the forward of which contains the cockpit, the 
electronics compartment, nose-wheel bay and mounting, 
and the cannon bay and mounting. Both this section 
and the centre fuselage are built in halves in order to 
facilitate the installation of equipment prior to final 
assembly. 

The major portion of the centre fuselage is taken up 
by the engine air intake ducts and five bag-type fuel 
tanks. The rear fuselage carries the powerplant and tail 
unit and is largely constructed in stainless steel and 
titanium. 


European Commitment 

In the initial phases of this European production of an 
American aeroplane, a large number of components built 
in the United States have been sent across the Atlantic 
for assembly in Germany and elsewhere. As the pro- 
gramme develops, however, and as the local Continental 
production lines get into their stride, so the proportion 
of “home produced” components will be reduced until 
eventually nearly the whole airframe will be of European 
manufacture; one report has suggeted a figure of 95%, 
by 1963. 

In any event, this exercise has come to be one of the 
major production enterprises on the other side of the 
Channel. The building of 949 Mach 2 fighters is no 
small undertaking. And quite apart from the political 


and strategic implications of such an enterprise, it will 
provide a large number of people with some invaluable 
experience in aeronautical production engineering. 
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in the Super Starfighter lies in its engineering as a 
weapons system. It is, in fact, equipped with a complex 
electronic fire-control system for air-to-ground and at 
to-air precision attack. 

So far as its actual armament is concerned it can carry 
a variety of loads dependent on the réle for which it is 
required. For example, for ground attack if mounts a 
Vulcan six-barrel 20-mm. cannon; this is located below 
and behind the cockpit towards the port side of the 
fuselage. Electrically driven. the six barrels of the 
cannon rotate and fire one round at a time in turn and 
independently of each other. The gun is air cooled, 
during firing, the shells are retained and links are ejected 
downward. 

For ground attack, too, GAM83 Bullpup air-to-ground 
missiles can be carried on under-wing pylons. Bombs 
can be hung from wing-pylon racks capable of mounting 
1.000-lb. general-purpose bombs, or on a rack beneath 
the fuselage that can accommodate all sizes of bomb 
up to 2,000-Ilb. units. All bombs on the FI04G are 
armed electrically. 

As its principal air-to-air anti-aircraft armament the 
F104 can carry a pair of Sidewinder infra-red homing 
missiles—one on each wing tip. These missiles are, 
incidentally, also to be manufactured in Europe. Other 
air-to-air weapons that can_ be carried on under-wing 
pylons are 2.75-in. folding-fin rocket projectiles. 


Fire-control Equipment 

A North American Search and Range Radar 
(NASARR) forms the central part of the Super Star- 
fighters’ complete fire-control system. This equipment 
provides range information for visual bombing; ground 
mapping for all-weather bombing and navigation; contour 
mapping for navigation; and terrain avoidance for low- 
level operations. With a fire-control computer, the 
NASARR system gives radar search, acquisition and 
automatic tracking for lead-collision attack with missiles, 
lead-pursuit attack with the Vulcan cannon, or pursuit 
attack with missiles. 

A director-type gunsight is used for the cannon and 
gives optical indication of line of sight with the lead angle 
computed by the NASARR computer. 

In addition to this fire-control computer there is a 
bombing computer which gives a choice of four types 
of bomb delivery including dive-toss and over-the- 
shoulder bombing. The appropriate information is sup- 
plied to this and to other units by an air data computer 
located in the aircraft's electronics bay. This compute! 
can supply information to as many as six other systems 
if required. 

Accurate navigation is as much a part of fire control 
as accurate aiming and for this the F104G is equipped 
with TACAN. This provides the pilot with instantaneous 
and continuous data regarding his distance from and 
direction to a given ground station. 

A. self-contained lightweight and fully automatic 
inertial guidance system is also provided. In addition 
to giving navigational information this equipment also 
supplies the other electronic systems with the data they 
require in respect of heading, pitch and roll. 

For normal command communications, the European 
Super Starfighters will have UHF equipment. 

Electrical power for all these, and other, equipment 
in the aircraft is supplied by four generators. For the 
general electrical services there are two 20-KVA generators 
driven from the main powerplant. A 2.5-kKVA 400-cycle 
fixed-frequency generator driven by an hydraulic motor 
supplies the electronics systems and the engine instru- 
ments. For emergency use there is a 4.5-kKVA. generator 
driven by a ram-air turbine unit. 

The system as a whole has been designed so that if 
one of the two main generators should fail, part of the 
‘non-essential * load (such as two fuel booster pumps, 
auxiliary fuel transfer pump, duct anti-icing, and one of 
the cannon motors) is cut out and the remaining load is 
transferred to the other main generator. Should the 
electronics system generator fail, its load is automatically 
transferred to the two main generators. The emergency 
system can cater for all essential electrical functions 
including radio 

Hydraulic power for control surface operation, under- 
carriage retraction and nose-wheel steering, is provided 
by two independent 3,000-p.s.i. systems. These are 
normally both operating, but each of them is capable 
of supplying sufficient hydraulic pressure and flow to 
operate the flying controls at a reduced rate in the 
event of a failure of one system. The engine-driven 


pumps used in these systems are of the variable-displace- 
ment type. 

In the event of a complete powerplant failure and, 
therefore, a loss of both the primary hydraulic systems, 
an emergency ram-air turbine driven pump is brought 
into operation. This will give enough pressure and flow 
to enable control to be maintained landing 
maneeuvres to be accomplished. 

A particularly interesting feature of the Super Star- 
fighter’s control arrangements is the incorporation of 
boundary-layer control in the form of flap blowing to 
bring the stalling speed and landing performance down 
to an acceptable level. This particular type of high-lift 
device has been incorporated because the extreme thin- 
ness of the Starfighter wing made it very difficult to 
embody the flap tracks and rollers required for the 
normal Fowler-type flaps. 

For this system air is tapped from the powerplant 
compressor and ducted into the wing where it is led 
to a slotted tube at the leading-edge of the flaps. Control 
of the efflux over the flap surface is achieved auto- 
matically and is linked to the flap movement. At a 
deflection of 15° the controlling valve begins to open: 
the full jet does not come into operation until the flap 
has reached its 45° position. 

As already mentioned, the principal airframe 
difference between the European Super Starfighter and 
earlier versions is the incorporation of a larger vertical 
tail surface. A feature of this new tail is that the rudder 
is powered by an irreversible hydraulic unit. 

As one would expect of a Mach 2 fighter, the structure 
of the Starfighter is more than usually “solid” and 
throughout the airframe integrally machined and 
chemically milled components are the rule rather than 
the exception. In this particular direction, the Super 
Starfighter airframe has been markedly “ refined” com- 
pared with its predecessors, for certain areas of the 
structure have had to be re-engineered to cater for the 
heavier stresses arising from high-speed low-altitude 
operations. Some 36 new forgings, for example, are 
said to have been provided for such major components 
as fuselage main frames, wing fittings and spars, fuselage 
longerons and joints, fuselage tail frames, tail unit spars 
and ribs, as well as for some fuselage skin panels 

The F104 wing is built as port and starboard units 
which are attached at the fuselage sides to five main hoop 
frames. Each wing is a two-spar unit with single 
machined top and bottom skins. At the root these skins 
are 0.25 in. thick; they taper to 0.125 in. at the tip and 
are formed to the aerofoil contour. There are no chord- 
wise ribs in this torsion box but there are 12 spanwise 
intermediate channel members. 

Along the leading-edge is a full-span flap machined 
from light-alloy plate. At the trailing-edge are normal 
built-up ailerons and flap units—the ailerons being made 
in steel. The whole wing has a taper ratio of 2.65 with 
a leading-edge sweep-back of about 26° and a slight 
sweep forward of the trailing-edge. The 70°, chord line 
is normal to the aircraft's centreline. 

The fuselage structure comprises three principal por- 
tions—the forward of which contains the cockpit, the 
electronics compartment, nose-wheel bay and mounting, 
and the cannon bay and mounting. Both this section 
and the centre fuselage are built in halves in order to 
facilitate the installation of equipment prior to final 
assembly. 

The major portion of the centre fuselage is taken up 
by the engine air intake ducts and five bag-type fuel 
tanks. The rear fuselage carries the powerplant and tail 
unit and is largely constructed in stainless steel and 
titanium. 


European Commitment 

In the initial phases of this European production of an 
American aeroplane, a large number of components built 
in the United States have been sent across the Atlantic 
for assembly in Germany and elsewhere. As the pro- 
gramme develops, however, and as the local Continental 
production lines get into their stride, so the proportion 
of “home produced” components will be reduced until 
eventually nearly the whole airframe will be of European 
manufacture; one report has sugge:ted a figure of 95 
by 1963. 

In any event, this exercise has come to be one of the 
major production enterprises on the other side of the 
Channel. The building of 949 Mach 2 fighters is no 
small undertaking. And quite apart from the political 
and strategic implications of such an enterprise, it will 
provide a large number of people with some invaluable 

experience in aeronautical production engineering. 
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European Aircraft Industry ... . 


THE AEROPLANE 
and ASTRONAUTICS 


Franco-German Transport Alhanee 


MILITARY transport with a cargo hold identical in size 

to a Continental railway wagoh is being developed jointly 
by France and Germany. This aircraft, the Transall C-160, is 
to be powered by Rolls-Royce Tyne engines and will make its 
first flight in the autumn of next year. It can be used as a 
freighter, as a transport carrying 80 armed soldiers or 66 
wounded on stretchers, or for the dropping of paratroops and 
supplies. Although twin-engined, the Transall is a large aircraft 
with a wingspan of more than 130 ft. and an all-up weight above 
100,000 Ib. 

It was conceived as a replacement for the Nord Noratlas 
which is in service with both the French and West German 
air forces. The French requirement was for a strategic trans- 
port for liaison with overseas territories of the French Com- 
munity, while the Germans needed a stot freighter and assault 
transport. Although these requirements appeared incompatible, 
the two Governments decided to collaborate on the develop- 
ment of a single aircraft to meet them 

Studies were made during 1957; and in June, 1958, a com- 
mission of French, German and Italian representatives decided 
on a specification suitable for the air forces of all three countries. 

The commission met again in December, 1958, and eliminated 
all but five of the projects submitted. After further study the 
field was narrowed to two proposals, those of Nord Aviation 
and Weser Flugzeugbau. As a result it was decided to develop 
a joint aircraft based on these proposals; Nord was to be the 
French company involved, and Weser Flugzeugbau, Hamburger 
Flugzeugbau and Blume the German ones. An agreement for 
joint development was signed in Bonn on Jan. 28, 1959. The 
group so formed was named the Transport Alliance, abbreviated 
to Transall. 

A design team of French and German engineers was set up 
at the Bremen offices of Weser in May to decide the final 
outlines of the project. It was named the Transall C-160; 
C for cargo and 160 denoting the wing area in sq. metres. At 
one stage the idea of naming it the C-40 had been considered. 
where 40 was the all-up weight in tonnes, but this was rejected 
because the weight was likely to change during development. 

In December, 1959, the French and German Governments 
signed an agreement which laid down the principles for C-160 
development, which will be paid for by the two governments on 
a 50/50 basis. Italy is represented on the Transall committee 
but is not financially involved in the project. 

Weser was appointed overall manager of the project and to 
be responsible for design and production of the main body of 
the fuselage and tail unit in conjunction with Blume, which is 
working only on design. Nord Aviation was to be responsible 
for designing and constructing the wing and nacelles, and Ham- 
burger Flugzeugbau the front fuselage. 


Transall C160 


Other major suppliers are: Tyne powerplants, Rolls-Royce; 
propellers, de Havilland; fuselage-mounted undercarriage and 
tyres, Messier. Normalair is supplying the pressurization and 
air-conditioning system. For the prototypes, Rolls-Royce will 
supply Tynes direct from Britain, but Tynes for production 
aircraft will probably be built under licence in France by 
Hispano-Suiza. No production aircraft have yet been ordered. 

At present five prototypes are being built, two for ground 
testing and three for flight trials. Construction began last 
October and the bare fuselage for the first aircraft will be 
received from Germany in July, 1962, for assembly at 
Melun-Villaroche, near Paris. Flight trials will probably be 
made in France by a combined Franco-German team, The 
other two prototypes will be assembled and test-flown in 
Germany. 

To improve its take-off run, the C-160 will have larger-dia- 
meter propellers than the Breguet Atlantic. For SToL operation 
(30 m. take-off) the Germans want it to be equipped with 
underwing pods carrying Rolls-Royce Spey by-pass engines. 
The use of blown flaps to reduce take-off and landing runs 
has been studied, but underwing pods are the more likely. 

As already mentioned, the freight volume inside the C-160 
is the exact size and cross-section of a Continental railway 
wagon—3.15 m. wide, 2.93 m. high and 13 m. long (10 ft. 4 in. 
by 9 ft. 10 in. by 42 ft. 8 in.) so that it can accommodate any 
normal load that is conveyable by rail. It will carry its normal 
payload of 8 tonnes (17,650 Ib.) for 4,500 km. (2,796 miles), 
and 15 tonnes over a distance of 2,200 km. (1,367 miles). 

The aircraft is of high-wing layout and has a rear loading 
door which can be lowered to form a ramp. The structure is 
designed on fail-safe principles. 

The Messier undercarriage has low-pressure tyres and a twin- 
wheel nose unit. Each main undercarriage unit has four wheels 
and is mounted on the fuselage side; the wheels can be raised to 
lower the fuselage for loading. Despite the narrow-track 
undercarriage, it is claimed the aircraft can take-off and land 
in side winds greater than 25 m.p.h. 

The C-160 is air-conditioned and pressurized by a system 
for which Normalair has been given complete development 
responsibility. Differential pressure is 4.59 p.s.i., equivalent 
to a cabin altitude of 11,480 ft. when the aircraft is cruising 
at 26,250 ft. A feature of the system is a complete refrigera- 
tion package, with heat exchangers, bootstrap cold-air unit and 
temperature controls, which is mounted ahead of the wheels 
in one undercarriage fairing. An Airesearch APU is mounted 
in the other undercarriage fairing: this supplies compressed 
air for engine starting and hydraulic power for loading. In 
conjunction with the refrigeration unit it allows the aircraft 
interior to be kept cool on the ground without the Tynes 
running 


DiIMENsions.—Span, 40 m. (131 ft. 3 in.); overall length, 31.1 m. 
(102 ft.): height, 11.7 m. (38 ft. 5S in.); wing area, 160 m.? 
(1,722 sq. ft.). 

WEIGHTS.—Max. take-off, 48,500 kg. (106,925 Ib.); max. landing, 
45,800 kg. (100,970 Ib.); max. zero-fuel, 40,840 kg. (90,057 Ib.): 
max. payload, 15,000 kg. (33,070 Ib.) 

POWERPLANT.—T wo Rolls-Royce Tyne RTy. 20 turboprops of more 
than 6,000 e.h.p. each 

PFRFORMANCE.—Take-off ground run (stot technique), 570 m. 
(1.870 ft.); sea-level rate of climb on two engines, 9 m/sec. 
(1,770 ft./min.); cruising speed at 7.500 m. (24,600 ft.), 510 km./h. 
(317 m.p.h.) with fuel flow of 1,085 kg./h. (2,392 Ib./h.). Max. 
range, 4,500 km. (2.796 miles). Landing ground-run (stot tech- 
nique), 315 m. (1,019 ft.) 
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The Fighting Services . .. . 


V-Bomber Readiness 


and Defence 


ELD concurrently between May 10 and 16, this year’s two 

major R.A.F. exercises were designed to test as many 
aspects as possible of the offensive and defensive elements of 
our deterrent forces. 

In the first exercise, code-named “ Mayflight.” Bomber 
Command's ability to alert, disperse and subsequently scramble 
its V-bomber force was practised. The second exercise, known 
as “ Matador,” tested the réle of Fighter Command to detect 
and combat enemy activity, and alert the strike element of 
our deterrent in the United Kingdom. 

Under the respective direction of the A.O.C.-in-C., Bomber 
Command, Air Marshal Sir Kenneth Cross, and the A.O.C.- 
in-C., Fighter Command, Air Marshal Sir Hector McGregor. 
the two exercises also included the Royal Observer Corps and 
the testing of the nuclear incident and fall-out reporting 
organization. “ Enemy” forces which made simulated attacks 
against this country came from the R.A.F. in Germany, the 
U.S.A.F.E., and the Ist Air Division of the R.C.A.F., as well 
as from Bomber Command. 

Generally polishing-up and testing new and modified operat- 
ing techniques, “ Mayflight™ opened with simulated attacks 
by Canberras from Germany and Norway. The “enemy” 
aircraft broke the Fighter Command radar warning chain and 
initiated the scrambling of the pre-dispersed V-bomber force. 
Airborne crews then flew to the position line east of the United 
Kingdom over which they must not proceed until the final 
“go-ahead” has been received. Under normal conditions 
V-bomber crews would automatically return direct to their 
bases if this command is not issued, but for exercise purposes 
they returned via the North Sea to test the defending fighter 
forces. 

The complete Bomber Command warning and scramble 
system was tested several times during the exercise period. 
Returning V-bombers also simulated raids against the United 
Kingdom to provide targets for Fighter Command Lightnings, 
Javelins, Hunters and Bloodhound ground-to-air missile 
squadrons taking part in “ Matador.” 


Background to the Exercise 

At the present time the réle of Bomber Command can be 
divided into three parts—-to act as the principal British deter- 
rent: to provide reinforcements for overseas theatres such as 
N.E.A.F.. M.E.A F. and F.E.A.F.: and to destroy the enemy's 
will to fight in the event of a full global War. 

For these tasks the Command now has four forces divided 
between its two Groups. These comprise the medium 
V-bomber force: the Victor, Valiant and Canberra reconnais- 
sance units: Valiants and Canberras under the operational 
command of SACEUR: and the 20 Thor missile squadrons 
under joint British-American control. 

The V-bombers can be divided into three categories. There 
are the Valiants which are in the process of being replaced by 
the Mark 2 V-bombers and permanently converted to the tanker 
réle; Victor B.Is and Vulcan B.1s which are capable of operat- 
ing at Mach 0.9 over the target; the third category comprises 
Vulcan B.2s and, later this year. Victor B.2s. Weapons in 
service cover mines, high explosive and free-falling nuclear 
bombs, which will be supplemented by the Blue Steel stand-off 
bomb next year and Skybolt in 1964 


V-BOMBER DISPERSAL.—Part of the alert concept is the 
dispersal of the V-bomber force. Here, Victor B.1s of No. 15 
Squadron are seen at a West Country airfield. 


Photographs copyright “The Aeroplane and Astronautics” 


LATEST MARK.—Avro Vulcan B.2s of Nos. 27 and 83 
Squadrons lined up at R.A.F. Scampton during « Mayflight,”’ 
the Bomber Command alert and readiness exercise. 


One of the most important aspects of “ Mayflight” was the 
testing of the Bomber Command alert concept. Under this 
scheme there are three main safety requirements designed to 
enable the V-bombers to survive an enemy attack. The first 
is early warning—either strategic, through political sources, or 
tactical by means of the Fighter Command, NATO and 
NORAD early warning radar chains. The second is a well- 
tried bomber readiness plan. This is followed by the third 
stage—dispersal—in which the V-bombers are moved from thei 
main bases to various airfields within the United Kingdom. 

By no means are all these airfields in Bomber Command; 
a maximum of four aircraft are dispersed at any one station. 
From a main Bomber Command base operating three squadrons 
of eight aircraft each, five such dispersal airfields would be 
used. 

Another factor affecting the possible minimum warning time 
that the V-bomber force can expect to receive is the form 
and development of the threat. For subsonic bombers the 
warning time is estimated to be 40 min., while an attack by 
supersonic aircraft would reduce this period to 15 min. Fo: 
IRBMs launched from bases at a range of 1,000 miles the 
warning time is again reduced to 8 min., and the siting of such 
weapons only 650 miles from the U.K. provides a warning time 
of 4 min. 

To counter this steadily reducing warning time four states 
of readiness are employed. First there is Blue, with an alert 
period of 30 min. This is followed by Red, with a standby 
time of 10 min.; Black, for 5 min.; and Amber, the top, or 
minimum time, giving a 3-min. alert. For Red the crews are 
by their aircraft, and for Black and Amber they are in the 
cockpit. As yet, there is no flying alert in the Command. 

Two factors which have helped considerably to reduce the 
alert times of status Black and Amber are the direct linking 
of every V-bomber cockpit by a telescramble land-line net- 
work to Bomber Command operations centre, and the ability 
to start all four V-bomber engines together. Four aircraft 
O.R.P.s (operational readiness platforms) are also being con- 
structed at dispersal airfields. 

In addition to these O.R.P.s under construction, all dispersal 
airfields have readiness platforms comprising a hardstanding 
for the four V-bomber detachment, operations rooms and living 
quarters for the air- and ground-crews.—P.R.R. 
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NE way of increasing the performance of existing rocket 
vehicles is to employ high-energy propellents in the top 
stages. A comprehensive paper outlining the prospects fo: 
“ up-rating ” the performance of the final stage of the proposed 
three-stage satellite launcher, based on Blue Streak and Black 
Knight, was presented at the recent B.LS. Symposium on 
* Liquid Hydrogen as a Rocket Propellent.” ; 
The original R.A.E./R.P.E. concept for the British launching 
vehicle, it will be recalled, proposed a “ vernier™ final stage 
which employed H.T.P./kerosene as propellents (Ref. 1). The 
present paper, “The Use of Liquid Hydrogen in the Third 
Stage of a Satellite Vehicle,” has been produced by Messrs. 
A. B. Bailey, R. G. Cruddace and B. W. A. Ricketson of 
R.P.E., Westcott, with the view to examining the potential 
of an LO,/LH, top stage for a range of missions from a close 
circular orbit to a soft-landing on the Moon. They also give 
detailed consideration to the design of an oxygen-hydrogen 
engine with a thrust of 2.020 Ib. 


Propellent Properties 

The low density and low boiling point of liquid hydrogen 
are frequently quoted against its use in rocket vehicles. A 
low density implies large propellent tanks with consequent 
reduction in payload. However, the oxidant to fuel mass-ratio 
lies between four and five for the maximum performance of 
oxygen-hydrogen engines in a satellite vehicle. This must be 
compared with a typical oxygen-kerosene engine which uses 
a mixture ratio of 2.3: 1. Thus the equivalent mass of hydrogen 
is only about half that of kerosene in the equivalent system. 

The difference in temperature between the boiling point of 
hydrogen and room temperature is only 35° greater than the 
difference between the boiling point of oxygen and room 
temperature. If allowance is made for this, the increase in 
tank size, and the enthalpy of vaporization, one needs about 
2.5 times more insulation mass for a hydrogen tank than for 
an oxygen tank holding the same mass if the same evaporation 
loss is to be tolerated in each case. The conclusion is that the 
low boiling point and density of liquid hydrogen can be accom- 
modated by present-day engineering practice, but that research 
and development in tank materials and low-density insulation 
must continue if minimal structural masses are to be realized. 

Fig. 1 shows a hypothetical oxygen-hydrogen top stage (fo1 
the Blue Streak/Black Knight concept) which has been designed 
to facilitate an estimation of the mass of the total vehicle 
structure. The cylindrical propellent tanks are pressurized to 
feed the engine, the pressure being more than sufficient to 
support the payload acceleration forces. Integral tank construc- 
tion is used, the oxygen tank being separated from the hydrogen 
tank by a metal diaphragm of the same shape as the end domes. 
The diaphragm supports a small pressure differential and has 
a minimum thickness set by fabrication considerations of .02 in 

The first and second stage thrust loads are transmitted to 
the tank via a short length of vehicle skirt and a load-diffusing 
structure situated at the periphery of the hydrogen tank dome. 
as indicated in the diagram. A similar structure at the periphery 
of the hydrogen dome transmits thrust loads to a payload 
support ring. Separation of the second and third stages is 
achieved by eight explosive bolts located at the base of the 
short skirt. Chamber thrust loads are transmitted to a single 
frame of cast magnesium alloy and through 12 thrust rods to 
the diffusing structure. Extensive use of magnesium and 
aluminium alloys was assumed in obtaining the weight analysis 
(Table 1). 

Four thrust chambers are employed in the propulsion unit 
each swivelling on an axis normal to the vehicle axis to provide 
control in roll, pitch and yaw. The trunnions are located at 
the chamber throat and swivel in the thrust frame. The nominal 
thrust has been fixed at 2,020 Ib. 


Insulation Problems 
One of the problems which arise in the use of liquid oxygen 
liquid hydrogen systems is that of minimizing propellent evap- 


TABLE 1. BREAKDOWN OF DRY STRUCTURE MASS 


Engine Thrust structure ,, Total 

Tank diameter 10% growth 
ft Ib Ib ib Ib 

Turbo-pump 4.6 76.5 18.5 203.3 

Feed system 7.2+| 108.2 97.0 20.5 225.8 

9.8 117.7 22.7 248.7 

Pressure 4.6 76.5 | 488.5 

Feed system 7.2 95.0 97.0 19.2 | 299.2 

98 117.7 21.1 } 233.9 
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— A Liquid Hydrogen Stage 


for Blue Streak 


THIRD STAGE 
SEPARATION 


Fig. 1. Layout of the proposed LO2/LH2 third stage for 

Blue Streak and Black Knight. Mass 5,005 Ib.; thrust 2,020 Ib.; 

°/f mixture ratio 4.8/1; mission, circular orbit at 298 miles; 
and payload, 2,866 Ib. Stage diameter, 4 ft. 6 in. 


oration during the pre-launch period. The propellent tanks 
must also be protected from the effects of kinetic heating 
during the ascent, and from solar radiation upon emerging from 
the atmosphere. Three tank insulates were considered: foamed 
plastics, evacuated powders, and evacuated foil-laminates. For 
example, the Guided Weapons Department of R.A.E. has 
investigated the kinetic heating of the third stage liquid hydrogen 
tank, insulated internally with a 2.5 cm. thick layer of foamed 
plastic, the tank wall acting as the “heat sink.” A typical 
calculation shows that the wall temperature reaches 430° K. 
and since the maximum working temperature of the insulant 
is only 350°, melting of the adjacent foam layer would occur. 
A thermal insulant such as cork would be needed therefore to 
separate the foam from the metal wall. 


Payload Growth 

The authors of the paper conclude that the use of liquid 
hydrogen/liquid oxygen in the third stage of the proposed Blue 
Streak/Black Knight launcher, in place of H.T.P./kerosene, 
would realize payload increases of 50% for a close Earth- 
satellite and 400% for an escape mission (Table 2). Of parti- 
cular interest is the mission to establish a communication satel- 
lite in a circular orbit at a height of 8,000 km., which may 
reflect a G.P.O. requirement. 

It is pointed out that a small project of the type described, 
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centred around a low-thrust third stage propulsion system, offers 
the U.K. an opportunity to enter a new field with fresh ideas 
and to promote important advances in rocket propulsion. These 
advances could include integral propellent tank construction 
using titanium alloys, tank self-pressurization systems, “ top- 
ping” turbo-pumps, high performance insulation propellent 
tanks, reliable multi-start ignition systems for vacuum operation, 
radiation-cooled nozzles, and reliable low-temperature propel- 
lent control valves. The pressurized-tank feed system, perhaps 
in conjunction with the jet pump, is competitive with the turbo- 
pump feed system and is considered to have great promise for 
the attainment of high reliability in the initial stages of a space 


TABLE 2. MISSION SPECIFICATIONS 


TABLE 3. 
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FUEL SYSTEM CRITERIA 


System 


Advantages 


Disadvantages 


1. PRESSURIZED 


2. JET PUMPS 


3. TURBO-PUMPS 


(a) Gas generator 
system 


(b) Bleed system 


(c) Topping system 


Simplicity, reliability. 


Low mass, no moving parts 
thus good reliability, no 
propellent loss involved 
in pumping. 

High system pressures 
possible. 


Large quantities of energy 
readily available. 


Simplified system. 


Turbine exhaust used in 
combustion chamber. 
No turbine temperature 
problems. 


Probable tank mass penalty, 
lower chamber perform- 
ance. 

Intermediate system pres- 
sures only, possible con- 
trol problems 
Undeveloped system. 

Greater complexity, reduced 
reliability, longer develop- 
ment time. 

Loss of performance due to 
inefficient propellent 
utilization, complex con- 
trol system. 

Loss of performance due to 
inefficient propellent 
utilization. 

High turbine mass. Cham- 
ber pressure level limita- 
tions set by energy 
available. 


programme. The various systems are outlined in Table 3. 

One important factor, the authors conclude, is that one is 
designing systems for operation in a vacuum. Facilities for 
investigating the starting, running and control of space pro- 
pulsion systems at very low pressures are essential if accurate 
performance data and high reliability are to be obtained before 


Perigee |Apogee| Third stage Third stage Third stage | Third 
Mission height | height initial thrust characteristic] stage 
acceleration velocity mass 
miles miles ft./sec? Ib. miles/sec. Ib. 
| Close circular orbit 298 298 6.56 1,010 1.18 5,005 
Elliptic orbit 298 | 9,936, 13.12 2,020 2.31 5,005 
. Space probe orbit 298 | 99,360 13.12 2,020 3.01 5,005 
ication 
(Polar orbit) 4,968 4,968 13.12 2,020 2.60 5,005 
Ht Communication satellite | 4,968 | 4,968 | Initial ( 9.2| Initial (2,020 3.63 8,004 
(Equatorial orbit) thrust thrust 
phase (| 11.8/ phase | 3,030 
Final Final 
thrust ~ 0.33 | thrust ~ 0.45 | 
phase phase 


the initiation of flight tests. 
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Lighting the *‘ Blue Touch-paper ’ 


EROJET-GENERAL CORP. describe the igniter which 

they have recently developed for starting their big solid- 
propellent rocket engines as “The World’s largest match.” 
The powerful pyrotechnic device, which itself produces a thrust 
greater than most present day single-stage solid rockets, was 
used to ignite the first sub-scale motor in Aevzojet’s Large 
Segmented Solid Rocket Engine Program which the company 
is conducting under a U.S.A.F. contract. 

Fitted inside the head of the rocket engine, the igniter has a 
length of 20 in. and a diameter of 5 in. When fired, it shoots 
a “controlled flame” down the centre of the long motor to 
ignite the propellent grain which has a hollow centre. 

A recent demonstration using a “test fixture filled with 
propellent * has shown the practicability of igniting the entire 
burning surface without undue pressure or shock. 

The present igniter is yet but a step towards the huge 
igniters which will be required in the new generation of large 
solid rockets. Already in the design stage at Aerojet is one 
such device intended for the ignition of full-scale segmented 
rockets which “ will deliver a thrust equal to that of seven 
modern jet-fighters.” 


2 Mock-up of the 
250,000 Ib. thrust 
segmented rocket 
engine under con- 
struction by the 
United Technology 
Corporation. The 
unit stands 26 ft. 
6 in. tall and is 10ft. 
in diameter at its 

widest section. 
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The 20 in. Aerojet igniter which fits into the forward end of 
the rocket engine and shoots a controlled flame down the 


length of the hollow propellent grain. 
igniter in position. 


Lower picture, the 


Of the engines themselves, Aerojet has reported to NASA 


that a solid unit developing a thrust of 2,000,000 Ib. could be 
produced within two years. A multi-stage rocket based on 
this first-stage engine could place a payload of 44,000 lb. 
in close-orbit around the Earth. The production cost would 
be “less than half the price of comparable liquid propellent 
rocket engines.” 

Within three years, Aerojet consider that solid rockets, built 
on the segmented principle, could be orbiting payloads of 
170,000 Ib., if the programme were pursued with vigour. 
Further evidence of NASA’s increasing interest in big 
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Discussing Satellite Communications - 


LANS for the exploitation of space by the telecommunica- 

tion engineers are now well advanced, with various projects 
for satellites intended to serve as relay stations for telephone, 
telegraph and television services. This promising new field of 
research and development was the theme of a well-attended 
Symposium on Communication Satellites organized by the 
British Interplanetary Society at the headquarters of the 
Federation of British Industries in London on May 12. 

The meeting served to bring together leading British and 
American authorities and undoubtedly resulted in a_ useful 
exchange of views and technical information. Several speakers 
stressed the importance of obtaining the maximum amount of 
co-operation, including the need to achieve international agree- 
ment in the allocation of radio frequencies and the maintenance 
of compatible operating standards throughout any World 
systems that may be developed 

Dr. J. R. Pierce (Bell Telephone Laboratories) pointed out 
that in each country the agency which provides the telephone 
service owns and operates transatlantic radio terminals and 
international telephone cables are owned jointly by the agencies 
of the country they interconnect. Thus, the cable connecting 
the United States and Great Britain is owned jointly and 
equally by the British G.P.O. and the American Telephone and 
Telegraph Company. Dr. Pierce said it seemed to him that 
the quickest, surest, and perhaps the only way of achieving 
useful, mutually profitable satellite communications “is within 
this established, functioning. non-political international frame- 
work of co-operative technical standards, ownership and 
operation.” 

Cost Analysis 

Of the economic value of developing telephone repeater 
satellites, there was little doubt. The economic surveys carried 
out in this country under Dr. W. F. Hilton (Hawker Siddeley 
Aviation) and G. K. C. Pardoe (de Havilland Aircraft) have 
indicated that satellites can be worthy competitors to the 
submarine cable, and this view was reinforced at the meeting. 
In Dr. Hilton’s opinion. 6d. a minute calls between London 
and Brisbane would not be impossible in full development. 

Concerning the satellites and their orbits, opinions varied 
widely among the various speakers although there was perhaps 
less enthusiasm expressed for the 24-hr. synchronous satellite 
(which remains “ fixed ~ above the equator at a height of some 
22.300 miles) for telephone services. 

Dr. Hilton presented the case for a system of satellites 


pursuing elliptical orbits inclined at 63° to the equator with a 
12.600-mile apogee. He thought the economics appeared to 
favour eight heavy satellites having attitude stabilization and 
station-keeping properties. Suppose, he said, that the satellite 
life is only a year and we allow 16 rockets for orbiting eight 
satellites per annum (assuming 50% successful), using Blue 
Streak and two tailored upper stages at £1m. each; this would 
cost £16m. p.a. 

Ground stations have been estimated to cost about £1m. each 
and may be written off over a period of about 10 years. The 
cost of a 24-ground-station system is then £2.4m. p.a. Main- 
tenance, administration and running costs of this number of 
ground terminals, and the computing centre (for aiming the 
tracking aerials) will probably be in the region of £10m. p.a. 

The total cost of the system, if the above are reasonable, 
will be rather less than an annual sum of £30m, 

Eight satellites, Dr. Hilton continued, each with 720 channels, 
would offer a potential 3,109m. channel minutes per annum. 
If the present intercontinental telephone rate of £1 per minute 
is charged, | utilization must be achieved to break even. 
This 30m. minutes is to be compared with the present level 
of some 225m. paid minutes per annum for total World long- 
distance telecommunications. It is, of course, realized that only 
part of the existing traffic can be diverted to this new traffic 
route. Higher utilization would naturally result in very large 
profit to the operating authority 

Dr. Hilton said that the development cost of the rocket, not 
included above, had been estimated at about £80m. This 
could be paid for within a single year if utilization could be 
increased to about 3.7% of the system potential. In fact, a 
more probable course of action would be to reduce the charges 
considerably, spreading the development cost over a number of 
years but stimulating a considerable increase in the total World 
traffic. Ultimately, with increased demand, a rate of 6d. a 
minute might cover the cost of rocket launchings and the 
operation of the system. How can anyone afford not to do 
this? 

The synchronous 24-hr. satellite system was compared with 
a ring system of 10 station-keeping satellites pursuing a circular 
orbit at 6.000 miles by Mr. R. P. Haviland (General Electric 
Co.). The latter is the subject of detailed proposals which 
G.E.C. have recently placed before the Federal Communications 
Commission in Washington. 

Weighing about 1,000 Ib., each satellite would incorporate 
four transceiver units providing an operating lifetime of at least 
five years. An active orbit control system in the satellites, 
with a minimum functional life of two months, would provide 
for positioning them on station within a month. The intention 
is that the 10 satellites should be equally spaced in a nominally 
circular orbit. It is considered that drift should not exceed 
one degree per year. 

The satellites have been designed to accommodate 600 two- 
way telephone channels, and using power supplied by orient- 
able solar cell panels (with internal chemical batteries), the 
output of the satellite transmitters would not exceed 10W. 
The scheme envisages the use of 18 ground terminals. 

Mr. Haviland stressed that the low-orbit satellite, as proposed 
here, improves the situation regarding time delay and echo due 
to the shorter path length of signals, as compared to the 
24-hr. synchronous satellite at 22,300 miles. (See THE 
AEROPLANE AND ASTRONAUTICS, Mar. 23, 1961, p. 322). 

At the meeting, English Electric carried out an interesting 
demonstration which simulated the time-lapse for two speakers 
using a 24-hr. satellite system. 

Another problem arising from the use of the synchronous 
equatorial satellite is that, because only three are required for 
global operation—each serving nearly one-third of the Earth's 
surface—a catastrophic failure in one will result in a lengthy 
interruption in service over a wide area. Mr. Haviland said 
that at lower altitudes, failure in any part of the system would 
not be so severe because a replacement soon comes along to 
fill the gap. The gap introduced by a failure in the 10-satellite, 
low-orbit, ring system will reduce the area of continuous 
coverage or will introduce short interruptions in service, but 
this should be quickly remedied by a new launching. 


(Continued from page 562) 


“solids ” is that the United Technology Corporation (a sub- 
sidiary of the United Aircraft Corp.) has been given a contract 
to design, fabricate and test a flight-weight, segmented, rocket 
engine of 250,000 Ib. s.t. Weighing more than 75,000 Ib., and 
operating for over 60 sec., it is hoped to test the new propulsion 
unit statically this summer. 
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EWS of progress with the 9,850-lb.-thrust Spey (RB.163) 

by-pass turbojet has been given by Rolls-Royce following 
the announcement last week that this engine is to power the 
new B.A.C. One-Eleven short-haul transport. Fifteen One- 
Elevens have already been ordered and the Spey will also 
power the 24 de Havilland Tridents on order for B.E.A. 
Military applications are also to be expected. 

Clearly the Spey is well set to become a widely-used engine, 
as have most Rolls-Royce types in the past. It has been 
designed for low fuel consumption, low maintenance costs 
and a long overhaul life. 

Spey design work began in September, 1959, and the first 
engine ran in December, 1960. Five development engines are 
now running and have accumulated more than 250 hours— 
half of these by a single engine which has completed a 60-hour 
endurance test. Engine tests in the Rolls-Royce high-altitude 
plant are imminent; these will cover the full range of conditions 
to be met in Trident operation. Static tests at Hucknall will 
also begin this month with a Spey mounted in a production- 
type Trident engine pod complete with thrust reverser and 
noise-suppressor nozzle 

Test flying with the Spey will begin in August with two 
engines mounted in a Vulcan. Ground-running trials in the 
Trident will follow and engines will be supplied for the Trident 
prototype which is scheduled to make its first flight before the 
end of this year. 

Civil and military Speys are being developed in accordance 
with an integrated programme providing for 14 bench-test 
engines; others will be used for flight development and 
endurance tests. The military contract covers initial develop- 
ment and a supply of prototype engines; a production contract 
is being negotiated. 


The Spey is virtually a scaled-down version of the larger 
RB.141 by-pass engine which first ran in November, 1959. 
This was based on experience with the Conway, the first Rolls- 
Royce by-pass engine which has now built up very nearly 
300,000 hours of civil and military operating experience. Test 
experience has been accumulated with nine RB.141s and this 
is applicable almost in its entirety to the smaller-scale Spey. 
In this way improvements have been incorporated in the Spey 
ahead of its own development. 

Tests with the RB.141 have simulated entry-flow conditions 
with the centre air intake of the Trident. It was thus possible 
to go direct to Spey test-bed running with the complete centre 
air intake and entry cowl of the Trident. 

New design features of the Spey include its fuel control 
system, its drum-type L.P. compressor spool and the mixer for 
mingling the by-pass and engine exhaust gas flows. The 
fuel control system, based on new principles, aims at producing 
a less dirt-conscious and leak-prone system of the speed- 
selection type. The mixer has individual chutes to direct the 
by-pass air into the turbine exhaust, thus ensuring good mixing 
of the streams to give a lower average exhaust velocity. This 
improves the engine’s specific fuel consumption. 

The Spey has a four-stage L.P. compressor driven by a two- 
stage L.P. turbine and a twelve-stage H.P. compressor driven 
by the two-stage H.P. turbine. Its guaranteed minimum take-off 
thrust is 9.850 Ib. at sea level. A typical cruising fuel consump- 
tion is 0.766 Ib./lb./hr. at 25,000 ft. and Mach. 0.78 in LS.A. 
conditions. 

Basic dry weight of this engine is 2,200 Ib. Its length is 
110 in. from its intake face to exhaust flange, and its maximum 
diameter is 37 in. Bv-pass ratio is 1.0, mass flow 202 Ib./sec 
and pressure ratio 16.75: 1. 


Chairman for Shorts 


R. C. E. WRANGHAM., C.B.E., B.A., is to be chairman 

of Short Brothers and Harland, Ltd. The appointment is 
made with the approval of Mr. Peter Thorneycroft, the Minister 
of Aviation, whose ministry holds a controlling interest in the 
company. Mr. C. F. Uwins, O.B.E., A.F.C., who has been 
acting as chairman since September, 1960, will remain a 
director of the company. 

Until recently Mr. Wrangham, who is aged 53, was ‘deputy 
chairman of Davy-Ashmore, Ltd. He was educated at Eton 
and Kings College, Cambridge, where he took first-class 
honours in classics (1928) and second-class honours in history 
(1929). In 1936 he became a director of C. Tennant, Sons and 
Co., Ltd. During the War he was at the Air Ministry and 
the Ministry of Aircraft Production, where he was principal 
officer for aircraft equipment, responsible for assessing the 
spares and equipment requirements of the R.A.F. 

In 1944 he was appointed a director of Marine and General 
Life Assurance Society, over whose investment committee he 
presides, After the War he returned to C. Tennant, Sons and 
Co., Lid. 


In 1952 he joined the board of the Power-Gas Corporation, 
Ltd.; after becoming vice-chairman and a managing director. 
he became its chairman in 1960. After that company merged 
last year with Davy-United he became deputy chairman of the 
resultant company, Davy-Ashmore, Ltd., and at the same time 
he was elected a director of Simon-Carves, Ltd. He has now 
retired from these boards. 


The New A.R.C. Chairman 
ROF. G. TEMPLE, C.B.E., F.R.S., Ph.D., D.Sc.. M.A., has 
been appointed chairman of the Aeronautical Research 
Council to succeed the late Prof. W. J. Duncan. A mathe- 
matician, he has been Sedleian Professor of Natural Philosophy 
at Oxford University since 1953. 

Born in 1901, Prof. Temple was educated at Ealing County 
School, Birbeck College, London, and Trinity College. 
Cambridge. He was Professor of Mathematics at King’s 
College, London, from 1932 to 1953. During the War, however, 
he was in the R.A.E. Mechanical Test department. There he 
was closely concerned with the mathematical problems relating 
to undercarriage design. 
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Parachutable Airborne Equipment 


The Blackburn Design Team have extensive 
practical experience in solving the problems of 
mobility for the Army and of its supply by air. 


HAWKER SIDDELEY AVIATION 22 duke street, London Alli/a 
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playing a dual réle... 


. « . aS an interceptor and ground attacker are those aircraft equipped with 

AIRPASS II, the new Ferranti dual purpose radar fire-control and navigation system. 

For both ground attack and interception the navigation system is fully integrated with 
the radar and fire-control equipment. 

AIRPASS II can be used with guns, rockets, guided weapons and all types of bomb. 

Developed from the AIRPASS system now in full production for the Royal Air Force,* 
AIRPASS II is specified for the export versions of the English Electric ‘Lightning’, the 
Dassault ‘Mirage’ III and the SAAB ‘Draken’, 


INTERCEPTION GROUND ATTACK 
@ RADAR SEARCH @ GROUND MAPPING 
@ AUTOMATIC TARGET TRACKING @ CONTOUR MAPPING 
@ COMPUTER CONTROLLED APPROACH @ TERRAIN CLEARANCE 
@ BLIND OR VISUAL ATTACK @ BLIND OR VISUAL ATTACK 


* Ferranti are also producing a radar for the Royal Navy's Blackburn ** Buccaneer” Strike Aircraft. 
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Personal Flying 


ORFOLK and East Suffolk can claim, with some justifica- 

tion, as being among the more air-minded counties in 
Britain. There are apparently over 100 licensed pilots and 
150 student pilots in that part of the country, flying from a 
dozen or so airfields and strips, in about 30 light aircraft. In 
northern East Anglia, there are two flying training groups, two 
clubs, one joy-riding company, two crop-spraying firms, four 
private flying groups and two glider training schools with eight 
sailplanes. 

Further proof of East Anglian air enthusiasm, if any were 
needed, was provided last Sunday week, May 7, when the 
Waveney Flying Group held its second “fly-in” air rally at 
Seething. This is one of a number of ex-U.S.A.A.F. airfields in 
the district now used for flying as well as farming. 

About 30 aircraft attended the rally and flying programme, 
which was unusually well organized for an event of this kind. 
Although no great display had been arranged, the informal 
events were enjoyed as much by the participating pilots, who 
have become used to the warm welcome extended by the East 
Anglian flying fraternity, as by many members of the local 
communities taking advantage of the sunny, if blustery after- 
noon. 

The very strong south-westerly winds did not deter some of 
the more determined ultra-light enthusiasts. These included 
Fit. Lt. Giles Baker, making the 230-mile flight from Valley. 
Anglesey, in his Lycoming-engined Chilton monoplane; John 
Taylor, in his own-designed, home-built Taylor monoplane: 
and Peter Houston in the modified Turbulent made by himself. 
All three showed that these little aeroplanes are practical 
vehicles in skilful hands, although few envied Fit. Lt. Baker 
his very long and bumpy return flight as he set off in mid- 
afternoon in the teeth of the 25-30 knot wind. His Chilton 
was the ex-Sproule conversion, with bubble-type canopy and 
newly modified spats, in addition to replacement of the original 
Carden-Ford engine by the 55-b.h.p. Lycoming 

The two stretches of runway from the original airfield leased 
at Seething by the Waveney Flying Group from the farmers who 
cultivate the surrounding area were put to good use during the 
afternoon for a miniature “ Baginton ” display by several of the 
new aircraft present. These included, in order of appearance, 
the Aircoupe Execta, Cessna 150 and 175, Champion Tri- 
Traveler, Jodel Mousquetaire, Piper Comanche, Meta-Sokol 
and Aero 145, and the Bélkow KI 107C. The inimitable 
* Bishop of Redhill” was aerobatically present in the Supe! 
Tiger, and a sailplane from Tibenham duly appeared for its 
display. 

Non-starters because of the wind were a parachuting demon- 
stration, and crop-spraying by Aerial Farm Services, who 
operate in the locality with agricultural Tiger Moths. Condi- 
tions did not, however, stop a brisk trade in joy-riding by the 
Group Messenger, which lives at Seething in company with a 
Tiger Moth in a new 2,000-sq.-ft. hangar built by the 
enterprising members of the Waveney F.G. 


Sporting parachuting should gain a number of new adherents 
from a short but spectacular film which made its debut last 
week from the Paramount company. “A Sport is Born” was 
shot at the Orange, Massachusetts, centre of Parachutes, Inc., 
the American organization which under Jacques Istel has revo- 
lutionized the art of “sky-diving™ into a science, while 
maintaining to the maximum its sporting appeal. 

This is clearly evident from the super colour photography 
and wide-screen at that—which includes what are undoubtedly 
the most exciting sequences ever filmed in the air. These were 
taken with a camera strapped to the helmet of Lew Sanborn, 
a director of Parachutes, Inc., and one of its chief instructors, 
and show some remarkable close-ups of other parachutists 
during long free-falls from 7,000 ft. 

Stick-jumping from the company’s Norseman “ platform ” two 
or three instructors literally fly alongside Lew Sanborn in free 
fall, passing a baton from one to the other four times in 
succession. By superb body control, Sanborn spins over as 
rapidly as a jet fighter doing a roll. checks instantly, and, by 
bringing his arms to the rear “ delta” position, increases both 
his rate of descent and forward speed to bring other para- 
chutists in startling proximity. 

So steady is the photography that it is almost impossible to 
appreciate that the entire scene is plunging vertically downwards 
at about 120 m.p.h. The lovely wooded countryside around 
Orange is a pin-sharp background to many of the free-falling 
shots, and a tiny clearing among the trees is the target reached 
after a 7,000-ft. free fall by the instructors when they drop in 


THREE OF A KIND.—Visitors to the recent «fly-in’’ of the 
Waveney Flying Group at Seething, Norfolk, included these 
three ultra-light single-seaters. Top is the J.A.P.-powered 
Turbulent built by Peter Houston, centre is the Lycoming- 
engined Chilton of Fit. Lt. Baker, and above is John Taylor’s 
home-designed and -built monoplane, also with a J.A.P. 


to dinner at an adjacent restaurant. The film makes it clear 
that the appeal of “ sky-diving” is in bringing the feel of bird 
flight closer to man than any other means can achieve. This is 
presumably why sporting parachuting is growing so rapidly in 
this country, as in the U.S., U.S.S.R. and most other countries 
of the World 


At Christchurch, Hants, the Christchurch Aero Club is now 
Operating the ex-College of Air Training fleet of Airspeed 
Oxfords for advanced multi-engine training, and for Instrument 
Rating training and practice. The Oxfords are comprehensively 
equipped with VHF, ADF, ILS and other aids, and the proximity 
to Hurn ensures that IF training can be undertaken with the 
minimum posiioning time. 

The flying characteristics of the Oxford compare favourably 
with such aircraft as the DC-3, Viking, etc., and thus constitute 
a more uSeful progression than the smaller and more docile 
twins normally used for this type of training. The Oxford has 
full dual control, and is offered at £16 an hour. Special contract 
rates are available for 20 hours or more. Aircraft are available 
every day from 09.00 hrs. to dusk. 


@ With 30 members taking part, the Herts and Essex Aero 
Club of Stapleford, Essex, was the best-represented British 
Club at the recent Channel Islands Aero Club’s international 
air rally. First place went to a German group. Roy Gambier, 
taking part in the three-day rally for the third time, and flying 
an Aircoupe, which attracted a great deal of attention, with 
club director Fred Warnell navigating, won an award of merit. 
The two exchanged places for the return journey on Sunday, 
May 7. 

@ Denham Flying Club reports that its new Piper Colts 
have arrived, and two first solos achieved. Increasing attention 
is being paid by club members to the use of radio, but their 
March bulletin contains a plea not to forget the joys of open 
cockpit flying exemplified by the Tiger Moth and Hawk Trainer. 

@ From the Lancashire Aero Club we hear that during the 
short month of February, only nine days were flyable, because 
of waterlogging and poor visibility. The flying total of 
54 hr. 30 min. was 13% below average, bringing the grand 
total for the previous nine months to just over 1,000 hr. 
Nineteen flying members had booked a total of 210 hr. on a 
Tri-Pacer, which was due to arrive soon. 
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playing a dual réle... 


. » . aS an interceptor and ground attacker are those aircraft equipped with 

AIRPASS II, the new Ferranti dual purpose radar fire-control and navigation system. 

For both ground attack and interception the navigation system is fully integrated with 
the radar and fire-control equipment. 

AIRPASS II can be used with guns, rockets, guided weapons and all types of bomb. 

Developed from the AIRPASS system now in full production for the Royal Air Force,* 
AIRPASS II is specified for the export versions of the English Electric ‘Lightning’, the 
Dassault ‘Mirage’ III and the SAAB ‘Draken’, 


INTERCEPTION GROUND ATTACK | 
@ RADAR SEARCH @ GROUND MAPPING 
@ AUTOMATIC TARGET TRACKING @ CONTOUR MAPPING ( 
@ COMPUTER CONTROLLED APPROACH @ TERRAIN CLEARANCE 
@ BLIND OR VISUAL ATTACK @ BLIND OR VISUAL ATTACK | 


* Ferranti are also producing a radar for the Royal Navy’s Blackburn ** Buccaneer”’ Strike Aircraft. 
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Personal Flying 


ORFOLK and East Suffolk can claim, with some justifica- 

tion, as being among the more air-minded counties in 
Britain, There are apparently over 100 licensed pilots and 
150 student pilots in that part of the country, flying from a 
dozen or so airfields and strips, in about 30 light aircraft. In 
northern East Anglia, there are two flying training groups, two 
clubs, one joy-riding company, two crop-spraying firms, four 
private flying groups and two glider training schools with eight 
sailplanes. 

Further proof of East Anglian air enthusiasm, if any were 
needed, was provided last Sunday week, May 7, when the 
Waveney Flying Group held its second “fly-in” air rally at 
Seething. This is one of a number of ex-U.S.A.A.F. airfields in 
the district now used for flying as well as farming. 

About 30 aircraft attended the rally and flying programme, 
which was unusually well organized for an event of this kind 
Although no great display had been arranged, the informal 
events were enjoyed as much by the participating pilots, who 
have become used to the warm welcome extended by the East 
Anglian flying fraternity, as by many members of the local 
communities taking advantage of the sunny, if blustery afte 
noon. 

The very strong south-westerly winds did not deter some of 
the more determined ultra-light enthusiasts. These included 
Fit. Lt. Giles Baker, making the 230-mile flight from Valley. 
Anglesey, in his Lycoming-engined Chilton monoplane; John 
Taylor, in his own-designed, home-built Taylor monoplane: 
and Peter Houston in the modified Turbulent made by himself 
All three showed that these little aeroplanes are practical 
vehicles in skilful hands, although few envied Flt. Lt. Bake 
his very long and bumpy return flight as he set off in mid 
afternoon in the teeth of the 25-30 knot wind. His Chilton 
was the ex-Sproule conversion, with bubble-type canopy and 
newly modified spats, in addition to replacement of the original 
Carden-Ford engine by the 55-b.h.p. Lycoming 

The two stretches of runway from the original airfield leased 
at Seething by the Waveney Flying Group from the farmers who 
cultivate the surrounding area were put to good use during the 
afternoon for a miniature “ Baginton ” display by several of the 
new aircraft present. These included, in order of appearance, 
the Aircoupe Execta, Cessna 150 and 175, Champion Tri- 
Traveler, Jodel Mousquetaire, Piper Comanche, Meta-Sokol 
and Aero 145, and the Bélkow KI 107C. The inimitable 
“ Bishop of Redhill” was aerobatically present in the Super 
Tiger, and a sailplane from Tibenham duly appeared for its 
display. 

Non-starters because of the wind were a parachuting demon- 
Stration, and crop-spraying by Aerial Farm Services, who 
operate in the locality with agricultural Tiger Moths. Condi- 
tions did not, however, stop a brisk trade in joy-riding by the 
Group Messenger, which lives at Seething in company with a 
Tiger Moth in a new 2,000-sq.-ft. hangar built by the 
enterprising members of the Waveney F.G 


Sporting parachuting should gain a number of new adherents 
from a short but spectacular film which made its debut last 
week from the Paramount company. “A Sport is Born” was 
shot at the Orange, Massachusetts, centre of Parachutes, Inc., 
the American organization which under Jacques Istel has revo- 
lutionized the art of “sky-diving™ into a science, while 
maintaining to the maximum its sporting appeal 

This is clearly evident from the super colour photography 
and wide-screen at that—which includes what are undoubtedly 
the most exciting sequences ever filmed in the air. These were 
taken with a camera strapped to the helmet of Lew Sanborn, 
a director of Parachutes, Inc., and one of its chief instructors. 
and show some remarkable close-ups of other parachutists 
during long free-falls from 7,000 ft. 

Stick-jumping from the company’s Norseman “ platform ” two 
or three instructors literally fly alongside Lew Sanborn in free 
fall, passing a baton from one to the other four times in 
succession. By superb body control, Sanborn spins over as 
rapidly as a jet fighter doing a roll, checks instantly, and, by 
bringing his arms to the rear “ delta” position, increases both 
his rate of descent and forward speed to bring other para- 
chutists in startling proximity. 

So steady is the photography that it is almost impossible to 
appreciate that the entire scene is plunging vertically downwards 
at about 120 m.p.h. The lovely wooded countryside around 
Orange is a pin-sharp background to many of the free-falling 
shots, and a tiny clearing among the trees is the target reached 
after a 7,000-ft. free fall by the instructors when they drop in 


THREE OF A KIND.—Visitors to the recent « fly-in’ of the 
Waveney Flying Group at Seething, Norfolk, included these 
three ultra-light single-seaters. Top is the J.A.P.-powered 
Turbulent built by Peter Houston, centre is the Lycoming- 
engined Chilton of Fit. Lt. Baker, and above is John Taylor’s 
home-designed and -built monoplane, also with a J.A.P. 


to dinner at an adjacent restaurant. The film makes it clear 
that the appeal of “ sky-diving” is in bringing the feel of bird 
flight closer to man than any other means can achieve. This is 
presumably why sporting parachuting is growing so rapidly in 
this country, as in the U.S., U.S.S.R. and most other countries 
of the World 


At Christchurch, Hants, the Christchurch Aero Club is now 
operating the ex-College of Air Training fleet of Airspeed 
Oxfords for advanced multi-engine training, and for Instrument 
Rating training and practice. The Oxfords are comprehensively 
equipped with VHF, ADF, ILS and other aids, and the proximity 
to Hurn ensures that IF training can be undertaken with the 
minimum positioning time 

The flying characteristics of the Oxford compare favourably 
with such aircraft as the DC-3, Viking, etc., and thus constitute 
a more useful progression than the smaller and more docile 
twins normally used for this type of training. The Oxford has 
full dual control, and is offered at £16 an hour. Special contract 
rates are available for 20 hours or more. Aircraft are available 
every day from 09.00 hrs. to dusk. 


@ With 30 members taking part, the Herts and Essex Aero 
Club of Stapleford, Essex, was the best-represented British 
Club at the recent Channel Islands Aero Club’s international 
air rally. First place went to a German group. Roy Gambier, 
taking part in the three-day rally for the third time, and flying 
an Aircoupe, which attracted a great deal of attention, with 
club director Fred Warnell navigating, won an award of merit. 
The two exchanged places for the return journey on Sunday, 
May 7. 

@ Denham Flying Club reports that its new Piper Colts 
have arrived, and two first solos achieved. Increasing attention 
is being paid by club members to the use of radio, but their 
March bulletin contains a plea not to forget the joys of open 
cockpit flying exemplified by the Tiger Moth and Hawk Trainer. 

@ From the Lancashire Aero Club we hear that during the 
short month of February, only nine days were flyable, because 
of waterlogging and poor visibility. The flying total of 
54 hr. 30 min. was 13% below average, bringing the grand 
total for the previous nine months to just over 1,000 hr. 
Nineteen flying members had booked a total of 210 hr. on a 
Tri-Pacer, which was due to arrive soon. 
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Beech Experience at Belfast 


By FRANK ROBERTSON, chief engineer, Light Aircraft 


Division, Short Brothers 


MAY 18, 1961 


and Harland Limited 


TABLE 2 
INCE becoming distributors for Beech- | | 
Wing Power | Aspect Eq. wt. CL 

) craft last autumn, the Light Aircraft Type | load | load | ratio | we.lb. | ALU.W.%| max. 

Division of Short Brothers and Harland, i r 
‘ Ib t p 

Ltd., has had an opportunity to study 1.895 196 
fairly closely some of the products of the Technic .. 4 | pt 4 72 2'805 683 164 
Beech factory and its findings may be of Queen Air. . 278 =| «113 7.6 5,090 66.1 1.70 
general interest. 


Engineering design 

Before asking Beech for the privilege of being allowed to 
distribute their products we had, of course, been at some pains 
to establish that the quality of their engineering was of a 
standard with which we, as prime aircraft manufacturers with 
a proud record of our own, would want to be associated. 

Our experience over the past six months has confirmed our 
early appraisal. Our Kansas friends do some things differently 
from us, but they certainly do them well! 

We have often been asked the question: “Why do you 
distribute an American aeroplane? Why don’t you design one 
of your own? After all you are doing the Skyvan yourselves.” 
The answer is very simple. When we did our preliminary design 
studies we found that, in the light commercial transport field, we 
could design a machine which would have little serious com- 
petition, whereas in the business transport field we simply could 
not design a machine to be significantly better than the existing 
American types which had already established a firm and rapidly 
expanding market. 

It may be an unpleasant fact to have to stomach but I believe 
it nevertheless to be a fact that we in Britain have lost so much 
ground in the field of business aircraft that our only real hope 
of getting back into the market is to challenge in the next 
generation of aircraft and not in the present one. In the 
meantime, let us learn from the competition. 

The three Beech types with which we have so far had 
experience are the Debonair (Fig. 1), Travelair (Fig. 1) and 
Queen Air (Fig. 1). These represent a good cross-section of the 
Beech range as can be seen from Table 1— 


TABLE 1 
T Au.w. | P Max. min res.) 
ype U. lower eats min. res 

speed range 
Ib h.p. kts. nm. 
Debonair 3,000 1225 4 169 912 
Bonanza 3,125 1260 4 178 1,058 
Travelair 4,100 2180 5 182 1,130 

Baron 4,880 2x 260 5 200 1; 
Twin-Bonanza 6,300 2295 6/7 186 1,305 
Queen Air 7,700 2x 340 79 208 1,043 
Super 18 9,700 2x 450 8/11 202 1,378 


Basic parameters 


Taking the three types already mentioned as examples, let us 
take a look at the basic design parameters in Table 2 2 

Before discussing these, the column covering “ Equipped 
weight—IFR -lb” should be explained. What I have done is to 
take the equipped weight of the basic aircraft, which includes 
instruments, cabin heating, etc.. and added an allowance for 
nav./comm. equipment and certain extras which I consider to be 
desirable. These additions over and above the basic weights 
= Debonair + 150 lb., Travelair + 170 1b., Queen Air + 
350 Ib. 


TABLE 3 
B.CAR | BEECH 
Type 
Ns | Vo N: Vb 
kts kets 
Debonair 203 44x15 217 
Travelair . 35x14 223 44x15 235 
Queen Air 3.4614 239 44x15 260 


A study of this table reveals the Beechcraft to be typical 
American aeroplanes involving no outstanding technical break- 
through. Our transatlantic friends have clearly given us a bit 
more power than is necessary—a traditional and very pleasing 

‘fault” of U.S. aircraft—and the weights show the usual 
?-4 ratio between aeroplane and useful load which one expects 
to find in light aircraft. The modest values of lift coefficient 
achieved indicate simple flap systems of moderate area and the 
lift/drag ratios appear to be capable of development. The 
factor N,* shows clearly that Beech have concentrated on 
making a strong aeroplane. 

It is interesting to compare the values of Ni and Vo used 
by Beech with corresponding vaiues for these parameters which 
we would have had to use to clear B.C.A.R. (Table 3). 

From a purist aspect, one could criticize Beech for making 


(Continued on page 567) 


* N1 is the maximum manoeuvring load factor and VD the design diving speed 


Fig. 1. The three Beech types analysed in this article, the Travelair, Debonair and Queen Air. 
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HERALD by Handley Page 
Wing de-icing heat exchanger 
insulated ducting 


Light alloy u ing de-icing heat exchanger Members of the Lindustries group 


VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2 Tel. GLAdstone 2201 


SPECIALISTS IN HEAT EXCHANGE AND HEAT INSULATION FOR OVER 40 YEARS 
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Wherever performance counts 
the trend is towards 50cm radar for 
airways surveillance and 
terminal area control 


MARCONI 50cm RADAR 


has been chosen for 


London Airport 
Johannesburg 
Gatwick 
Dunedin (N.Z.) 
E Geneva 
Ensures longer range for given Oberpfaffenhofen 
transmitter power. 
Bitteswell 

Hong Kong 


Penetrates thick weather without 
loss of efficiency. 


Crystal controlled MTI for 
elimination of permanent clutter. 


Provides instant readiness after 
prolonged shut down. 


GIVES THE LONG, CLEAR VIEW 


MARCONI 


Manchester 

Brussels 

Warton 

Calcutta 

Hatfield 

Istres 

St. Annes 
Birmingham 

Rome 

Jersey 

Bretigny 

Wellington (N.Z.) 
Ostend 

Copenhagen 
Ohakea (N.Z.) 

and the Royal research 
establishments at :— 


Complete Civil, Military and Naval Radar Systems Farnborough 
Surveyed, Planned, Installed, Maintained Bedford and 
Pershore 


RADAR DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX, ENGLAND 
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THE NEW DART 


ENTERS SERVICE 


Shell send warmest congratulations to Handley 
Page, the manufacturers, and Jersey Airlines, 
the first scheduled route operators of this new 
50-passenger jet-prop airliner, designed for maxi- 
mum economy with increased speed and com- 
fort on short-range routes. 


FLY WELL, FLY SHELL 
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SPERRY answers Aviation’s need 


Air Speed Indicator 


Twin CL.11 Rotorace Azimuth Reference Unit 


VGL.2 Attitude Reference Unit 


Sperry Gyros form the heart of the Trident’s attitude display 
system. CL.11 Rotorace Directional Gyros provide the azimuth 
references; VGL.2 Vertical Gyros supply precise attitude 
information to the roller-blind director/horizons designed for 
de Havilland’s new jetliner. Sperry also manufacture the 
Trident’s Air Speed Indicators, Vertical Speed Indicators 
and Machmeters. 

Altogether the Sperry Team is contributing 18 functional 
instruments to the overall Smiths/Sperry consortium project. 

The Trident is one of many important aspects of Sperry’s 
aeronautical work. The company is currently engaged on 
navigation, guidance, and control problems for VTOL and 
Helicopters, as well as fixed-wing aircraft: these offer long-term 
interest to electronic and electro-mechanical engineers and 
designers, on stable platforms, auto-stabilizers, auto-pilots and 
instrumentation. If you feel you would like to play a part in 


solving 
tomorrow’s problems 
today 


eer 


. .. We invite you to discuss your place in projects of 
this nature at any of the Sperry establishments 
with KEITH STONEMAN, BRACKNELL. Tel: 1301 


S r E R RY Gyroscope Company Limited 


BRENTFORD (Middx.) BRACKNELL (Berks.) 
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(Continued from page 566) 


their aircraft stronger than is necessary but, for a range of 
iircraft intended to be flown by amateur and professional alike. 
who can think of a nicer fault than being stronger than the 
“ book ™ says? The fact that Beechcraft are comparable with 
their competitors on a weight basis speaks well for their detail 
engineering design, because they have managed to put in quite 
a lot of excess strength without a significant weight penalty. 
The structure weight of the Queen Air, for example, is 25° 
of the A.U.W. 

A typical flight envelope, that for the Travelair, is shown in 


| 


Fig. 4. The slotted flap. 


Fig. 2. A study of this diagram should give considerable 
confidence to any potential user who wants to be able to face 
all weathers. 


Aerodynamic Design 

Certain family features are evident throughout the Beech 
range. Wing sections are NACA 230 series, varying from 16 
to 12% thickness/chord ratio, and a dihedral angle of 7°, high 
by British standards, is usually present and associated with a 
“ washout ” approaching 5°. Beech have thus achieved excel- 
lent stalling qualities with a wing-section which, by itself, has 
a rather bad stall. At the junctions between leading edge 
and engine nacelle or fuselage, either forward sweep or a 
sharpened leading edge (or both) have been introduced (Fig. 3). 

Flaps are of the single-slotted variety and the slot shape 
geometry looks as though it is capable of further development 
(Fig. 4). This opinion is supported by the small flap travel of 
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30°—it is doubtful if the air flow would adhere at greater 
angles than this. 

Ailerons are of the plain type with internal balances but are 
not sealed. The lack of aft camber on the NACA 230 wing 
section makes this possible and produces a crisp, effective roll 
control. 

Tail surfaces have the symmetrical NACA 00 series section 
and vary in thickness between 12% and 6%. Elevator and 
rudder are aerodynamically balanced by the aft-set hinge 
method. 

No attempt has apparently been made to achieve laminar 
flow, and snap-head rivets appear in profusion. On_ the 
other hand, a great deal of attention has been paid to avoiding 
leak drag. Also all the lines are sweet and easy-flowing. 


Structural Design 

Here again, common features are evident throughout the 
whole range. Wings are of the conventional two-spar bending 
beam type, but an unusual feature is the attachment of the 
skin and rib structures to the main spar booms by means of 
full span hinge pins. 

Control surfaces are almost always made with fluted skin 
covers and a minimum of internal structure (Fig. 5). 


Fig. 3. Good stalling characteristics are ensured by sharpen- 
ing the leading edge. 


Fuselages are semi-monocoque with frames and stringers 
both riveted to the skins, the former being cut out to allow 
continuity of the latter. 

There is evidence that a large proportion of the structure is 
made from pressings. There is no sign of anodizing but some 
parts are internally painted and the outsides of the aeroplanes 
are very well painted indeed. Special anti-corrosion finish 
internally is offered to customers for use where climatic 
conditions are severe. 


(Continued on page 568) 


Fig. 5. Fluted skin covers for control surfaces. 
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Weight 


The three types which have passed through our hands have 
been carefully weighed and the Beech brochure figure sub- 
Stantiated:— 


Debonair: The aircraft is quoted in the Beech owners’ 
manual as having an empty weight of 1,745 lb. EI-ALI, the 
property of Aircraft Associates, Ltd., was weighed at our 
Belfast works at 1,827 lb. empty. The difference can be 
accounted for by the radio installation and one or two 
optional extras which were fitted. 


Travelair: The aircraft is quoted in the Beech owners’ 
manual as having an empty weight of 2,635 Ib. G-AREJ, 
our demonstrator which flew the Atlantic in September last 
year in the capable hands of Floyd Atchison, of Floair Inc., 
ferry pilots, was weighed at Belfast at 2.831 Ib. The differ- 
ence between these two weights is satisfactorily accounted 
for by the nav./comm. equipment and sundry optional extras. 
This aircraft has VHF/VoR/ILS/ADP. 


Queen Air: This aircraft is quoted in the Beech owners’ 
manual as having an empty weight of 4,740 Ib. G-ARFF, 
our demonstrator, which has lavish equipment including toilet, 
table, de-icing, radar, autopilot, HF, ADF, VHF x 2, vor x 2, 
ILS, etc., etc., actually weighs 5,432 Ib. and the difference is 
satisfactorily accounted for by the nav./comm. equipment 
and various optional extras. 


Performance 

The Debonair, Travelair and Queen Air have all been flown 
by Shorts to the limits of the flight envelope and checks have 
been made on the various performance parameters. Comparison 
between Beech claimed figures and Shorts observed flight test 
figures is shown in Table 4. 

_ Corroboration to this degree enables us to pass Beech pub- 
licity material straight on to potential customers with our 
backing. 

Throughout the flight test programmes, all pilots concerned 
were unrestrained in their praise of the general handling. On 
the ground all the Beech aeroplanes steer easily and do not 
pitch or roll. Take-off is easy; very little tendency to swing 
occurs and the aircraft “pop” cleanly off the ground on 


eee and get straight on to the business of gaining height 
ast. 
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TABLE 4 
DEBONAIR TRAVELAIR QUEEN AIR 
| Shorts | Beech | Shorts | Beech | Shorts Beech 


test manual test manual test manual 


Norma! climb, ft/min 880 819 960 990 1,473 1,235 


Baulked landing climb, 485 488 586 551 1,056 958 
Level cruise, kts e 160 161 163 163 176 178 
Stall, clean, kts we 60 60 68 68 78 80 
Stall, dirty, kts. am 51 50 56 59 71 69 


* These vary but comparisons have been matched 


All the aeroplanes trim out beautifully and can be flown 
hands off for lengthy periods. Aileron control is particularly 
good, there being no backlash at all and mighty little friction 
Rate of roll is “ fighterish ” on all types. 

Landing is easy and approaches can be made at a wide variety 
of angles. Once on the ground, Beechcraft stay put firmly and 
decelerate very rapidly. 

The stalling performance deserves special mention; only the 
single-engined Debonair showed any tendency to drop a wing 
Both the twins were gradually slowed down in the dirty condi 
tion with idling power and full backward movement of the 
control wheel was achieved without the aircraft really stalling 
at all. I quote from the Queen Air flight test:— 

“ . . With flaps and undercarriage down at an A.U.W. ol 
7,450 Ib. and the aircraft trimmed at 112 m.p.h. with both engines 
at flight-idle power, speed was reduced by approximately | m.p.h 
sec. and the following characteristics noted:— 

(i) Stall warning light and horn operated at 87 m.p.h. 

Gi) Very slight airframe buffet occurred at 84 m.p.h. 

(iii) Full aft elevator was achieved at 82 m_p.h. and no firn 
nose-down pitch could be induced.” 


Conclusions 

Those examples of the Beech range which we have so fa: 
been able to test and to analyse are well up to the high 
standards claimed by the makers. They have more power and 
more structural strength than a mere paper-design would 
demand and they are sound, safe, “ pilots’ aeroplanes. 

Technically, they involve conventional aerodynamics and 
engineering and, whilst admiring them, one cannot help feeling 
a little disappointed that we in the British aircraft industry 
did not build them first! 


Industry Record 


tuning on the main control. Cost in this 
country—through the United Mercantile Co 


Blowers for Sweden 


Several hundred axial-flow blowers have 
been ordered from Plannair, Ltd., of 
Leatherhead, by L. M. Ericsson of Sweden. 
This is a repeat of an order placed last 
November for the company’s air-movement 
equipment. The blowers are to be used for 
the temperature control of airfield ground 
control equipment. Weighing as little as 
six ounces and having a tip blade diameter 
of only 1.3758 in., they operate in a wide 
temperature range at 20,000 r.p.m. from 
115-V., single-phase, 400 c/s power supply. 


Represented at Moscow 


As might have been expected, a number 
of British companies with aeronautical con- 
nections will be represented at the British 
Trade Fair which opens in Moscow 
tomorrow, May 19. Among these are the 
Dunlop Rubber Co., Ltd., Standard Tele- 
hones and Cables, Ltd., Ultra Electronics, 

td., and Pye Telecommunications, Ltd. 

A complete tyre and wheel assembly for 
the VCIO will be a feature of the Dunlop 
Aviation Division stand. This assembly 
incorporates a brake installation, Maxaret 
anti-skid unit and a fan-cooling device for 
the brake. Also, as an example of its wide 
range of de-icing equipment, Dunlop will 
show a Rolls-Royce Tyne turboprop air 
intake fitted with one of its thermal de-icer 
overshoes. 

Included in the exhibits illustrating 
Standard Telephones and Cables’ many and 
varied activities in the telecommunications 
and electronics fields will be the company’s 
current range of airborne equipment. This 
comprises airborne long- and short-range 
radio communication sets, airborne landing 
aids and navigation aids. Two types of radio 


altimeter will be shown: one for general- 
purpose height finding up to 1,500 m. and 
another for use in automatic landing systems. 
The PVT-2 automatic triangulation equip- 
ment for radio direction finding, intended 
primarily for use as an aid in air traffic 
control, will be depicted on film. 

More than 25 countries now use SARAH— 
the search, rescue and homing equipment 
for the accurate location of crew members 
of crashed aircraft—so quite naturally it 
figures prominently on the stand of its 
makers, Ultra Electronics, Ltd. This com- 
pany is also showing an engine condition 
analyser and vibration indicator and turbine 
speed and jet-pipe temperature control 
amplifiers. 

The Pye Telecommunications instrument 
landing system is nothing new to the Russians 
since it is installed at Moscow's Vnukovo 
and Scheremietievo airports. Nevertheless 
it will be shown alongside other exhibits of 
the many member companies of the Pye 
Group. To date some 150 Pye ts installa- 
tions have been made in the U.K. and 
abroad. 


Standby Navaid 


With the coverage of weather stations and 
LF directional heacons as well as normal 
broadcasting stations, the Navigator port- 
able transistor set, a product of the Zenith 
Radio Corpn., of the U.S.A., can be used 
to provide standby navigation facilities for 
private pilots and yachtsmen 

It is an eight-transistor set with S00 mW. 
of undistorted output and covers the 150-400 
and 550-1,600 kc/s bands. Small torch bat- 
teries give it a working life, it is claimed. 
of more than 300 hr. It weighs only § Ib. 
Fitted with a navigation/normal control, the 
Navigator has an easily read azimuth for 
taking cross bearings and precision Vernier 


Ltd., Sovereign House, Queen Street, May 
fair, London, W.1, the U.K. Zenith agents 
is £69 6s. 11d. 


Spares Agents 


With the exception of direct sales to 
B.O.A.C. and B.E.A., the Babb Company 
a division of International Aircraft Services. 
Inc., is to act as agents for the sales of 
all Air France surplus Viscount, DC-4 and 
Constellation spares. This organization has 
its offices at B.P. 105, Aéroport d’Orly 
(Seine), France. In the U.K. it is repre- 
sented by Mr. P. T. Griffith, managing 
director of the Babb Company (Britain) 
Ltd., whose address is 188 Brompton Road 
London, S.W.3. 


Mobile Air Distribution 


Realizing the need for a single unit able 
to perform all the air pressure servicing 
functions required by present-day aircraft 
I.V. Pressure Controllers. Ltd., of Isleworth. 
has produced, in collaboration with B.E.A.. 
a mobile air distribution panel. This has 
been built in a light-alloy case mounted on 
a two-wheeled tubular chassis and is 
manceuvrable by a single operator. 

Built for maximum inlet pressure of 
4,000 p.s.i., one side of the unit is for tyre 
inflation and the other is devoted to general 
servicing. This includes the pressurizing of 
pressure accumulators and oleo legs and a 
low-pressure supply for tyre inflation from 
5 p.s.i. to 250 p.s.i. A high-pressure line 
handles requirements between 500 and 3.500 
p.s.i. A 60-ft. hose is provided for coupling 
to a high-pressure source. A main pressure 
gauge in the input panel registers all flows 
to the unit and incoming air is diverted to 
either of the two servicing panels by isolat- 
ing stop valves. 
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SALUTE 0 


Handley Page Dart Heralds now 
entering service with Jersey Airlines 
are equipped with Dowty Rotol 

propellers and gearboxes. 


: 


DOW T Y GROUP CHELTENH AM 
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Auto Diesels manufacture Air Starters and Servicing Equipment used 
on both military and commercial aircraft throughout the world. 


AUTO DIESELS LIMITED 


Head Office: Braby House, Smithfield Street, London, E.C.1. 
Telephone: CENtral 2388 


Works: Cowley Mill Road, Uxbridge, Middlesex. 
Telephone: Uxbridge 38262 


Member of Braby of Britain Group 1P25 


If you have the AIRCRAFT 
~__we have the FLOOR... 


\ 
MALLITE EGB FLOORS 
Service proved by 
over 20 airlines and operators. 
In operation all over the world. 
In service or going into service 
in 17 different types of aircraft. 
Proof against stiletto heels. 
Comparatively low priced. 


Easy to install and maintain. 


Floors available for all 
Aircraft types 


The most-tested floor in service today. 
Illustration shows Viscount 


Replacement Floor 


The answer to a floor problem 
in any aircraft. 


WA7illiazm Mallinson 
and Soms IL.td. 
AIRCRAFT DIVISION . THAMES ROAD . CRAYFORD . KENT 


Telephone: CRAYFORD 26244 Telegrams: CEMENTED, CRAYFORD 


MANUFACTURERS OF PLYWOOD . ARMOURPLY - PANELS AND AIRCRAFT LAMINATES 
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Some 12 years ago the S.L.A.E, undertook an extensive 

Corres ondence investigation into the nature of the airline engineer's tasks, 
his necessary educational attributes and his qualifications, It 

was found that the breadth, and not the depth, of his knowledge 
of science, engineering, mathematics and legislation posed his 


Anti-g Suits 
E wish to refer to your editorial comment which forms 
the postscript to a letter by Lt. Col. O. Gronmark 
(R.N.A.F.) headed “ G ” Suits and Immersion Suits, on Apr. 27. 
We should like to point out that both R.A.F. and Fleet 
Air Arm pilots have for the past five years or more been able 
to wear anti-g suits with immersion suits. 
A special seal is manufactured which, fitted by the Services 
themselves to the immersion suit, allows the anti-g suit hose to 
pass through without leakage. 
eS Manchester, 10. W. OLDHAM, 
Development Manager, 
| P. Frankenstein and Sons (Manchester), Ltd 


X-15 Speed Correction 


Wroundabout Ten. Ten years ago today, the world 


H EFERRING to your account of the latest speed achieve- of aeronautical literature stood aghast—the first 
ment of the North American X-15 research aircraft on Wroundabout column appeared. My ego, which sees 

Apr. 21, reported in THe APROPLANE AND ASTRONAUTICS, to it that a record is kept of our impressive achieve- 

| Apr. 27, p. 448, may I submit for the published record the ments, tells me that this is item No. 2,140 in column 
corrected instrumentation figures now checked and confirmed No. 429, and that during Wroundabout’s lifetime I 
by the NASA. have flown three times round the World and can 

‘The initially quoted speed of 3,140 m.p.h. now stands mane the quite useless claim to be the World's highest 

corrected to 3,074 m.p.h. (Mach 4.62) and it was achieved at (45,000 ft.), fastest (Mach. 1.02) and farthest (Paris- 

full thrust at a height of 79,000 ft. The peak altitude attained 

was higher than at first announced, namely 105,100 ft. in place figures this 

of 103,000 ft. A maximum air friction temperature of 657° F. fe frie “ai 

was recorded at the lower vertical tail. Despite an unscheduled BAS GONG 


help of readers all over the globe who like to share 
their enjoyment of this wonderful mad business of 
aviation, Wroundabout is really your column, so— 
many happy wreturns! 


drop of some 7,000 ft. upon release from the B-S2 carrier 
before his rocket engine ignited, and some trouble with the 
cabin pressurization at 90,000 ft., the pilot, Maj. Robt. White, 
U.S.A.F., laconically described the mission as “ routine.” 

A background note on why this kind of correction has * 
become exasperatingly prevalent is called for. In order to 
gratify the thirst of the news media in America, it is NASA 
publicity policy at Edwards Flight Test Centre to announce to 
the World—-doubtless with an eye cocked towards the Eastern 
half—a preliminary set of figures before the instrumentation 
data have been fully and finally analysed. A day or so later 
the corrected figures become available—for those who care test pilot and people were still remembering his 
to re-search them for the record. But, for the ordinary news- inverted flying of the SR/AI jet fighter flying boat at 
man, there is nothing “ deader” than yesterday's warmed-over the S.B.A.C.’s 1948 Display. Because Saro had just 
news—especially if the cooking kills off some of the calories! taken over Cierva’s, I forecast that we might see, at 

In view of the well-planned, well-executed research, engineer- the 1951 Display, a bit of Skeetery going something 
ing, instrumentation and flight test techniques for which the like this ; 

NASA are rightly world-famous, the engineer and scientist 
and the recording angel, the technical journalist—must regret 
the intrusion of the Press agent, with his ephemeral hot news ae 
flash, into this kind of serious research work. This is just one eo 
more illustration where white-hot news would be more accurate, 
if not quite so optimistic, after a little cooling off. 

Santa Monica, Calif., U.S.A. STANLEY H. Evans. 

[The NASA correction of the X-15’s speed to 3,074 m.p.h. 
was recorded in our May 4 issue.—Eb.] 


Decade Parade. The people featured in that first 
column—Alan Bristow, “ Willie” Wilson, Leonard 
Bridgman and Geoffrey Tyson—are still in aviation’s 
thrall, but I wonder what happened to W.R.A.F. Sgt. 
Peggy Duncan and her horse? Geoffrey Tyson, now 
with Dunlop's aviation division, was then Saro’s chief 


ai ena » 
Graduates for Maintenance Pussy’s in the Well.—From Wren-line to feline. 


OUR recent editorial (Apr. 13) of this title spotlights a B.E.A.’s aircrew journal Intercom prints a glorious 

problem which has been of concern to The Society of report concerning a cat which popped out of a 
Licensed Aircraft Engineers for the past decade. Comet’s wheel-well during turn-round checks at 

Almost every airline employs a number of graduate engineers Frankfurt. Problem: Did it get in at London? Their 
in their development branches, where the work is comparable LAP Engineering Supt. points out that the area 
to that of the development staffs of the manufacturers. How- of occupation was “ unpressurised, uncomfortable and fa 
ever, the production (or maintenance) side of airline engineering unlikely . .. survival impossible, even with the 
organizations believes practical experience to be of paramount allotted nine lives.” However, for the sake of a racy 
importance. Although men of the innate intelligence and rhyme headed “Cool for Cats” a B.E.A. doctor 
thinking ability represented by the graduate are needed in the assumes that pussy did fly. It starts: * This is the tale 
field of maintenance, it is very difficult to see many graduates of *Catellite,” B.E.A.’s first satellite” and includes 
spending the years of “ graunching” (at lower pay than they the moving passage: 
would receive elsewhere) which are necessary to give them the “She found herself, chocks all in place, 
practical experience needed for the safe and economic manage- Staring at strangers face to face, 

:: ment and supervision of airline engineering. Who coaxed her in a guttural tongue 

In the past, most service and civilian apprentice intakes And started frisking her for young 
included a reasonable proportion of young men of high (As if a cat of her refinement ‘ 
potential who, having gained their education and experience Would choose a wheel for her confinement!)” 


“the hard way,” now manage many of the World’s airline 
engineering organizations. However this source is tending to 
dry up because public education now provides more and more 


I'd say it was a clear case of catasterism—from the 
Greek katasterismos, you know—the act of placing 
among the stars. 


university and full-time technical college places, which have 
more social prestige in the eyes of most young men than om 


apprenticeships. 


. 
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Correspondence . .. . 


educational problems. Existing qualifications at top level were 
almost entirely absent, including degrees, the corporate member- 
ship examinations of the older learned societies and H.N.C. 

Accordingly, the S.L.A.E. set about a triple programme to 
provide attainable targets for various types of man entering 
the profession. 

For the craftsman, tradesman and technician, the S.L.A.E. 
has helped to initiate and develop the various City and Guilds 
courses in aircraft maintenance engineering in such form that 
they are teachable by conventional practices in most day-release 
and evening class technical colleges. 

Secondly, the §.L.A.E. has done a great deal in conjunction 
with the Air Registration Board and the Ministry of Aviation 
to strengthen the position of licence holders, to adjust the form 
of the licence examination to contemporary circumstances and 
to encourage more engineers to obtain this qualification. 
Although not necessarily always a suitable yardstick for the 
selection of the future hierarchy of airline engineering, the 
licence continues to be the most important safeguard to the 
safety and reliability of airliners, This is because it places 
responsibility firmly upon engineers of proven capability and 
knowledge. This is very important in a rapidly changing 
technology when each successive generation of aircraft tends 
to be built of new materials, to embody new principles and 
to have new varieties of “ nerves, systems and controls.” 

Thirdly, under a central examining authority the S.L.A.E. 
established in 1953 a unique form of syllabus and examination 
to govern entry to the Society’s Associate Membership grade. 
With the present managerial and executive aircraft engineers 
setting and maintaining the standards which they expect of 
their own top quality employees, the A.M.S.L.A.E. qualifica- 
tion has been extremely successful in proving a man’s capacity 
for intermediate management with, most important, proven 
capacity to achieve promotion to higher grades. There is now 

no doubt that the next but one generation of airline technical 

directors, chief engineers and chief inspectors, manufacturer's 
service managers and senior aircraft engineering officers in 
H.M. services will come from the ranks of the men who have 
been successful in the A.M.S.L.A.E. examinations. 

How is one to train “ graduate-calibre ” engineers for airline 
engineering? 

The answer must lie with the airlines themselves. They are 
the only people with the necessary training facilities, ice., 
complete modern maintenance and overhaul bases handling 
large complex aircraft. Although the editorial mentioned 
trade union barriers as possible obstacles to extended training 
within the airlines, it should be remembered that in a good 
cause the trade unions will co-operate. 
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Despite the swing of education to increased numbers of 
places at universities and technical colleges, the airlines must 
make every effort to attract into their engineering apprentice- 
ships (over and above their more widely based intake of craft 
and trade apprentices) a smaller stream of boys from the public 
and grammar schools and the “A” streams of secondary 
technical schools. At the moment, these engineering apprentice- 
ships lead through City and Guilds’ certificates and H.N.C. to 
licences and the A.M.S.L.A.E. qualification. Of these stages all 
except one, namely H.N.C., are relevant to the profession. 

The Higher National Certificate unfortunately involves the 
learning of subject matter largely useless in airline maintenance 
except for the gaining of that particular academic qualification. 
The H.N.C. is regarded as the only general educational yard- 
stick available which does not waste too much of the appren- 
tices’ time on non-essentials. 

How much more sensible it would be if it were to be 
replaced by a Dip. Tech. in Airline Engineering based upon 
those parts of the A.M.S.L.A.E. syllabus which are amenable 
to sandwich teaching? Such a Diploma would give the air- 
craft engineer a qualification recognized and understood 
nationally as beyond the confines of the profession itself, 
directly comparable in status and standard tu other engineer- 
ing professions and which, when combined with the necessary 
experience, would lead him naturally to the unique professional 
qualifications required in airline management. 

Maidenhead, Berks. Peter F. Murray, 

General Secretary, 
The Society of Licensed Aircraft Engineers. 


Publications Received 


Learning Morse, by H. F. Smith. A concise guide to methods of 
learning, key manipulation and practice. Includes the revised Q 
code which comes into use this year, but not the QAA—QNC 
group reserved for the aeronautical service. 20 pp., 5 in. by 7} in., 
illustrated. Iliffe Books, Ltd. Is. 6d. 

Full Scale Fatigue Testing of Aircraft Structures, edited by F. J. 
Plantema and J. Schijre. Comprises all the papers presented at the 
international symposium on aircraft fatigue testing held in 
Amsterdam in June, 1959, and a summary of the ensuing discussions 
426 pp., 6 in. by 9 in., illustrated. Pergamon Press. £5. 


War Planes of the Second World War, Fighters, Vol. Il, by 
William Green. This is the second of a series of volumes which, 
when complete, will provide for the first time a complete and 
authoritative survey of all the aircraft used operationally by the 
combatant Powers in World War II. This volume, the second of 
four to be devoted to fighters, covers the aircraft of Great Britain 
and Italy; the format is similar to the first but the paper has been 
improved with advantage to the quality of reproduction of the 
photographs, of which there are 220 in addition to 66 three- or 
four-view line drawings. 192 . 5} in by 4} in. Illustrated 
Macdonald and Co. (Publishers), Ltd. 9s. 6d. 


Aviation Calendar 
May 18 
London.—R.AcS Astronautics ond Guided 
Flight Section lecture, “The Agena Satellite and 
the Discoverer Programme,’ by R. Smelt. in the 
Lecture Theatre, 4 Hamilton Place, W.1, at 
18.00 hrs 


Fréjus.—Fréjus-St. 
until May 22 


May 20 
Raphaé! 


May 22 
Hecknall..-Air Display organized by R.A-P.A. 
North Weald.—Air Display organized by 


Acro Club Rally; 


.—-Internationa! Air Pageant organized by 
May 27 
Royal Belgium Acro 
until May 28 
May 31 
Le Boorget.—International Grand Prix for Heli- 
copters of the French Acro Club 


- Bierset. Club and 


Liege 
ANCUPA Rally; 


Company Notices 
NEW COMPANIES 


Alr Universal, Ltd. (690.191).—Private co. Reg 
Apr. 19. Cap. £100 in Ss. shrs To carry on the 
business of travel agents, aviation consultants, sale 


and purchase of aircraft chartering brokers 
Directors: Mrs. Phyllis K. Harrison and Mrs 
Florence S. Bishop. both of I1A East Street, 
Brighton Sec Phyllis K. Harrison Reg. off.: 
44 Ship Street, Brighton 
Bereau of Aviation Statistics, Ltd. (690,112) 

Private co. Rea Apr. 18. Cap. £100 in £1 shrs 
Directors Richard G Worcester and Inge 
er. both of Sussex House, Parkside. S.W.19. 
s inge Worcester Reg. off 13-14 Great 
Castle Street, W 


( oatract and Aviation, Lid. (690.913).— 


Privat Ree. Apr. 27. Cap. £100 in £1 shrs 
To provide advisory nsultative and other services 
to the aviation indust Directors: Maurice H 
Curts. Gilcroft. Checkendon, Oxon; Leslie B 
Pier Cottage, Milland, Liphook. Sec 
Curtis Sols: Neish Howell and Haldane, 
EC 4 Ree. off 278-242 High Holborn, W.C.1. 


New Patents 
APPLICATIONS ACCEPTED 


870,689.—W. Czerwinski.—** Aircraft contro! surface 
actuating mechanism." May 21, 1959. 
(May 26, 1958.) 

870,686.—E. Leiber.—** Transport aircraft.” May 
1, 1959 

870,182.—United Aircraft Corporation.—-* Air in‘et 
for high speed aircraft.—Sept. 24, 1958 
(Dec. 23, 1957.) 

870,629.—J. Martia.—** Parachute apparatus.” Feb 
5, 1959, (Feb. 10, 1958.) 

870,587.—General Motors Thrust 
spoiler for a jet propulsion engine.” Nov 
27, 1959. (Nov. 28, 1958) 


Printed specifications of the above will be g#vail- 
able on Jne. 14, 1961, and the opposition period will 
expire on Sept. 14, 1961 
871.089.—Aero Controls, Lid.—* Device for the 

suspension and release of objects from air- 


craft.” Apr. 14, 1960. (Apr. 24, 1959.) 

870,917.—Microcell, Litd.. and M. Bingham.— 
“Cooling aircraft or component parts 
thereof." Oct. 13, 1958. (Oct. 11, 1957.) 

871.050.—Hiller Aircraft Corporation.“ Rotary 
wing aircraft.” Jan, 1, 1959. Gan. 17, 
1958.) 

871.257.—R. E, Jackson.—** Helicopter aircraft.’ 
May 1, 1958. (Oct. 15, 1957.) 

871.267.—Kaman Aircraft Corporation.’ Helicop- 
ter rotor correction mechanism.” Jne. 
19, 1959 

70,739.— Vickers Aircraft Holdings, Led.— 


* Aeroplanes.”” Nov. 3, 1959. (Oct. 30, 


1958.) 


&70,872.—Rolis-Royce, Ltd.—** Gas turb ne engines." 
Nov. 18, 1959. (Nov. 26, 1958.) 
871.060.—Fairey Co... Ltd.—** Helicopter under- 

carriages.” Sept. 2, 1959. (Sept. 8, 1958.) 
871.038.—Westinghouse Electric Corporation. 

* Aviation jet propulsion engines.” Oct 

7, 1959 


Printed specifications of the above will be avail- 
able on Jne. 21, 1961, and the opposition period 


will expire on Sept. 21, 1961 


Personal Notices 


BIRTHS 
Ambrose.—On Apr. 19, in Belgrade, to Jean, wife 
of Gp. Capt. C. F. Ambrose—a son 


Baney.—()n May 2, at Bath, to Maud (née Arnot) 
wife of Fig. Off. T. H. Baney—a daughter 
Barter.—On Apr. 21. at Queen Charlotte's 
Hospital, to Patricia, wife of We. Cdr. F. C 
Barter—a son. 

Brambley.—.(n May 1, at Moreton-in-Marsh. to 
Sheila (née Child), wife of Fit. Lt. F. R. Brambley 
son 


»——-On May 8, in Cyprus, to Joy (née 

West), wife of San. Ldr. J. Douelas—a son 

—_ On May 4, at York, to Sally, wife of Fit 
Lt. Fox—a son 

A Bang On Apr. 23. in Singapore, to Maureen 
(née Snaith), wife of Fit. Lt. S. D. Geffryes—a 
dauehter 

Glover.—On May 4. at R.A.F. Hospital, Ely, to 
Joan (née Parkinson), wife of Fit. Lt. R. W 
Glover—a son 

Livermore.—On Apr. 26. at Cambridge, to Anne 
(née Bellman). wife of Fit. Lt. R. Livermore—a 
son 

MacDonald.—On May 4. at R.A-F. Hospital, 
Werberg, to Sylvia (née Lees), wife of Fle. Off. J 
MacDonald—a daughter. 

Mitlae.-On Apr. 29. at Woodford Green, to 
Sheila. wife of Sqn. Ldr. W. C. Milne—a son 

Ramage.—On May 9. at Farnborough Hospital, 


to Martine (née Chown), wife of Peter Ramage of 
THE AEROPLANE AND ASTRONAUTICS—a son 

Stantoa.—-On May 5. at the B.M.H.. Singapore, 
to Shirley. wife of Fit. Lt. J. R. Stanton—a 
dauehter 


Thomas.—-On May 3. at Emsworth, to Jennifer 


(née Clarke), wife of Fit. Lt. R. G. Thomas—a 
son 

Toull.—-On May 1. at Bedford General Hospital! 
to Jenny (née Olding), wife of Fit. Lt. G. R. Tou 

a daughter. 

DEATHS 

Edwards..-(n Apr. 26, the Rev. Maurice Henry 
O.B.E., formerly Chaplain in Chief, 
-A 

Gobey.--On Apr. 26, Fit. Lt. A. J. Gobey 

Mayes.-On May 4. Gp. Capt. Walter Robert 
Mayes, O.B.E., D.S.M.. A.F.M., R.A.F. (retd.) 
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AVIONS FAIREY 


launches production of the 


LOCKHEED F-104G 
Super-Starfighter 

in collaboration with the aircraft 
industries of Belgium, the Netherlands, 
Western Germany and Italy 


AVIONS FAIREY S.A. GOSSELIES - BELGIUM 


A Member of The Fairey Group of Companies. 


\\ Uf 
AVIONS 
: 
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CHOSE REPLIN 
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Replin is the ideal furnishing 
fabric and is widely 
used throughout the world. 


Ask for illustrated leaflet 


BRITISH REPLIN LTD. 
2 South Audley Street, London, W.!. Tel. : GRO 66)2 


Mill ; Ayr, Scotland. Tel. : 67271/2 


Its close-woven, all-worsted 
surface has been proved by 
independent tests to wear 

longer than almost any other fabric. 
It is fire resistant 

and is easily cleaned. 

Any special design can be woven 
to any colour scheme and these 
designs are actually incorporated 
in the material and will wear for 
the full life of the fabric itself. 


Users of Replin include 

the following world-famous 
airlines and airports : 
BOAC BEA SAA Aer Lingus 
Qantas Silver City Airways 
Aerolineas Argentinas 

Hunting Clan Indian Airlines 
Middle East Airlines 

London Airport Teheran Airport 
Rome Airport 

Johannesburg Airport 

Beirut Airport 

The following manufacturers 


of aircraft equipment use 
Replin fabrics : 


Microcell Engineering Ltd. 
Latex Upholstery Ltd. 

Flight Equipment & Engineering Lid. 
Lancefield Aircraft Components Ltd. 


Replin 


REGO. 


THE SUPREME FURNISHING FABRIC 


wish to offer 
their congratulations to 


AER LINGUS 


on the occasion of their 


25th ANNIVERSARY 


We have enjoyed a long and 
cordial association with this company 
in the fields of 


AIRCRAFT REPAIR, 
CONVERSION and 
PRATT & WHITNEY 
ENGINE OVERHAUL 


SCOTTISH AVIATION 


PRESTWICK AIRPORT - AYRSHIRE 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX: 77432 
CABLES: AERONAUTICS PRESTWICK 


THESE ARE ONLY 
THREE OF 


DIFFERENT TOOLS 


NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
METRIC SIZES. MADE FROM CHROME ALLOY STEEL. SUPERBLY 


FINISHED. 
EACH ONE THE BEST iN ITS CLASS. 


TOOL UP WITH a 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


SCOTTISH AVIATION 
| | 
a 
A 
| 
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To 


AER LINGUS 


Con gratul ations 


successful operation 


are happy to have contributed with 


our own experience of 25 years 


Flight Deck of the Boeing 720 Simulator 
recently delivered to Aer Lingus. 


FET FOUNDATION 


SAFETY 
MEMBER 


GENERAL 
PRECISION 
SYSTEMS LTD. 


AYLESBURY BUCKINGHAMSHIRE ENGLAND 
Telephone: Aylesbury 4611/7 Telegrams: Trainair Aylesbury Telex: 83130 


on 
A ‘ 
25 years 
» 
of 
We 
| 
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BROPEASE CLASSIFIED ADVERTISEMENTS 
ASTRONAUTICS 

PRESS DAY: Classified Advertisements following insertion are allowed to trade adver- Numbers should be carefully and legibly copied 
must normally be received at Head Office tisers if satisfactory references are provided and replies sent to Box AOO0, care of “ The 
by FIRST POST THURSDAY for the follow- REMITTANCES—Cheques and postal orders Aeroplane and Astronautics,’ Bowling Green 
ing Thursday's issue. Last-minute addi- should be crossed and made payable to TEMPLE Lane, London, E.C.1. 
tions and deletions are accepted by telephone PRESS LIMITED and instructions sent addressed THE PROPRIETORS retain the right to refuse 
from trade advertisers up to noon. Adver- to the Manager, “The Aeroplane and or withdraw advertisements at their discretion 
tisements received too late for a particular Astronautics,’ Bowling Green Lane, London, E.C.1. and are not responsible for clerical or printers 
issue are automatically inserted in the DEPOSIT SYSTEM—Facilities are available to errors, although every care is taken to avoid 
succeeding one unless instructions to the readers to purchase advertised goods through mistakes. 
contrary are received. “ The Aeroplane and Astronautics."’ Commission HEAD OFFICES: Bowling Green Lane, 
RATES—1/- per word (minimum 12 words 12/-). 1% (minimum 2/-) on amount deposited. London, E.C.1, Engiard. Telephone: Terminus 
Each paragraph charged separately and name and BOX NUMBERS—Private advertisers desiring 3636. Telegrams: “ Pressimus London Telex.” 
address must be paid for. Semi-displayed setting to have replies sent care of “ The Aeroplane and Telex: 23839. 
£3-17-6 per single column inch. Centred lines Astronautics,” may do so on payment of 1/- to BRANCH OFFICES: Bayliss House, Hurst 
22/6. Series discounts of 5% for 13, 10% for 26 cover booking and postage, plus cost of four extra Street, Birmingham, 5 Telephone: Midland 6616 
and 15%, for 52 consecutive insertions, allowed to words. Box Numbers must not be used for the 50 Hertford Street, Coventry. Telephone 
trade advertisers purpose of circularizing and the Proprietors do Coventry 27414. 1 Brazennose Street, Manchester 
TERMS—Strictly net and prepayable. Monthly not undertake the distribution of such matter Telephone: Deansgate 6114-8. 12 Renfield Street, 
accounts for settlement by the end of the month received. To avoid mistakes in forwarding, Box Glasgow. Telephone: Glasgow Central 1413 


LIGHT AIRCRAFT 
DIVISION 
BUY BRITISH—BUY BEAGLE 


We have bought the first production 
Beagle Airedales for sale to our clients at 
home and overseas. 

May we have the pleasure to send you 
details of this delightful new British four 
seat aeroplane. 

Cruising speed 141 m.p.h., maximum 
range 1,050 miles, fuel consumption at 
economical cruising speed only 6} gallons 
per hour. Disposable load 1,120 Ib. 
Our demonstrator will be available very 
soon now and we shall be delighted for 
you to try it. 


NEW OR USED 
AIRCRAFT SUPPLIED 


EXPERIENCE 
& SERVICE 


Cables : 
Shackhud, London 


EXECUTIVE AIRCRAFT | TRANSPORT AIRCRAFT 
DIVISION DIVISION 


VICKERS VISCOUNTS 
The first two of the superb 1955 Series 5 
and 6 Doves that we recently took into ’ : 
stock have now been sold. The third Our transport aircraft division is being 


is completing its Check 5 overhaul by consulted more and more frequently for 
the de Havilland Aircraft Co., Ltd., at | information concerning used Viscount 
Leavesden and will be available from aircraft. Our records concerning these 
approximately the Ist June, with a aeroplanes are constantly modified as 
brand new executive interior, zero hour sales take place and we should be happy 
engines and propellers, full de-icing, to make this special service available 


long range tank, metal floor and a 12 to scheduled or independent transport 
months C. of A. The fourth is scheduled operators throughout the World. Cur- 
for delivery to us on the 1Sth June and rently available are Viscounts of the 700 
can be purchased in “as is” condition and 700D Series, the 800 Series and the 


or fully overhauled as preferred. 810 Series. 
CREDIT TERMS PART EXCHANGE WITH 
ARRANGED OTHER AIRCRAFT OR CARS 


AIRCRAFT FOR SALE A HANDLEY PAGE Marathon, only 1.000 hr 
“ - since ry C. of A. expires July, 1961. fully air- 
UNDAS ID., ine equipped including radio, 20 scats, V.1P rior 

R.K.D L BUSINESS AIRCRAFT | immedisce delivery, £6500 


WAIT FOR THE FABULOUS 


OT without exhaustive consideration did we decide 


OVE users. propeller, C.S.Us, starters Gipsy 
Queen 70/4s, al! nil hours overhauled by 


Roce: 21 Mies Gemini, Mark 1A, full dual control, radio, 
e many extras Derby Aviation, Ltd Derby 
Airport Phone, Etwal] 521 588-589 


to take on the sole distributorship for U.K. of the 


new all-metal Mooney. for we have always been proud Available from SHORTS 4 


of our unprejudiced attitude to all types However ° 
we consider the new Mooncy—a_  one-model-only The @ ai L Age TEER 
production—such a remarkable aircraft, that we are e Queen Air = —"- 
proud to offer it eTT 3 x -SEATER. 200 Ib. baggage. or ‘S-seater with 
HE Standard aircraft will cost you £7,718 Ss taal adequate luggage. six hours’ range at 140 m_p.h 
en. —w will operate with full load from fields of 250 yd.. with 
HIS includes U.K. Import Duty (174%) and British Introduced : luxurious furnishing, gyro compass and horizon at 
This is nearly £2,000 less than its nearest only fast year, on superb aeroplane carrics only £4,816, fly away Redhill Acrodrome Try it 
high-performance American competitor! seven people for an 1.F.R. range of 850 miles yourself—contact 
el according to the various manufacturers’ with full airline allowances at 192 m.p.h. Details : , 
advertised specifications, it has the greatest range, of this and other Beechcraft models may be een A™ RAFT AND Nom s 
easil the lowest operating cost, and similar (190 obtained from the British Isles distributors— 
m.p.h.) speed to the others es 
Low-wing 4-seater of great comfort, safety and SHORT BROTHERS & HARLANDLTD 
arrives in June Meanwhile, w Q Island Belf. N. Ireland CROYDON AIRPORT 
Mea we j ween's Islan elfast relan 
shall be pleased to send you full particulars Light Aircraft or Phone, Croydon 5151-2 587-1 
Y no means should this suggest any falling-off in Division The Aerodrome Rochester Kent 


our interest in other aircraft. We believe we have 
the finest —— available of good used aircraft of all 


types, such 
HE Cheapest safe twin-engined executive, DH 


ILES MESSENGER 4-seater Cirrus Major HI 
0 


; engine, dual control, full blind flying panel, 42 
Rapide Mk IV. Public Transport Cc of A., excen- hours flying in all, 20 hours since complet verhaul 
tional radio, STRI2ZA and MR 100 V.H.F.. A.D-F and respray, certificate of airworthiness expires July 
1.L.S., Marker Beacon, intercom., four luxurious arm 1963 Stationed Derby Airport Write, Peters, 51 
chairs, toilet, cocktail bar, note the higher-powered TWIN BEE( H¢ RAFT Gell St.. Sheffield, 3 587-15 
engines in the Mk. IV, only £34.250 
A‘ STER Autocrat with O-hr. engine. long-range . 
tank. radio and new ( of A... £1,250 Diss (C45H) Aircraft Wanted 
ESSNA 310 twin. O-hr. engines, dual V.H.F., dual , 
C ADE Lear Omni, M.B., and Autopilot, newly from $7500 CRAP aircraft aluminium and stainless steel 
upholstered, a fabulous S-seater twin for £15,950 plus urgently required Lowton Metals, Ltd Lowton 
duty. where applicable Depending on engine T.S.O. St. Mary's, near Warrington Leigh 7i441-2 
DUNDAS, LTD... Dundas House. 59 Saint ANTED. DC-4 long-range Skymaster 
‘ x - - efcrab 
3717 somes’. %., London, S.W.1. Phone, ee These are the military C45H, the same as D18S in run-down condition. Box A845, care of Tu 
civil model, with 6 or 9 place interior, lined AEROPLANE AND ASTRONAUTICS 587-574 
7; - . and soundproofed, hydromatic props, auto ROCTOR III, good condition with current certi- 
EMINI 3A Gypsy Major 10's, total airframe. pilot, radio including ADF, and dual ficate of airworthiness Write: Fila 6 
engine hours since built 1951, 495, modifications instruments Buckingham Gate, London, S.W.1 54)-596 
to C-shafts, petrol cocks. tail trim, new type tanks, . f 
STR9Z, recently repainted high-gloss finish, maintained 50 ect flying and 
regardicss, no nicer or cleaner aircraft of this marque complete wit erry permits to choose trom. FT ~ ~ N ~ 
anywhere, open to any survey. C. of A. expires March, Let us quote you on C. of A. for export, AIRCRA ACCESSORIES, SPARES 
custom interiors and flight delivery. AND COMPONE 
gts), oe ewan, Arnold G. Wilson, Regent St aft Write: Mr. G. R. Board Cables: SELAIR OLLASONS for Tiger Moth Spares, Gipsy engine 
- « » 2 overhauls and spares and now increased facilit 
ERONIA C3 for sale. one of the few side-by-side at Biggin Hill for your C. of A. overhauls 
ultra-light 2-<scaters. major overhaul almost com- AERO AMERICAN CORP. aircraft types acceptable 
plete, only requires final doping and rigging, sale due 808 N. Erin Blvd. Tucson, Arizona, U.S.A. HE REGIONAL AIR TRAINING CO. Cr 
to owner's posting. £350 Box A872. care of THe Airport, for Rapide spares of every description 
AEROPLANE AND ASTRONAUTICS S$87-x4171 


Phone, Croydon 8521. 772-762 


‘ 
| 
ADILLY 
LONDON, 
HYDE PARK 24489 
EUROPE'S LEADING AIRCRAFT TRADERS 
| | Die 


MAY 18, 1961 


Aircraft Accessories, Spares and Components—contd. 
HILLIPS AND WHITE, LTD 


HE ieading stockists in the U.K. for instruments 
navigational equipment, electrical components and 
Parts, and engine accessories Spares for de Havilland 
Gipsy Major and Queen series and Armstrong 
Siddeley, Cheetah IX. X and XV engines 
61 QUEEN’S GARDENS, London, W.2 Phone 
65 


Ambassador 11 2764 Cables Gyrar 
London zzz-772 
S' AT-TYPE nylon parachutes 28-ft.-diameter 

American manufacture, £15 each, complete Bri 
ford Ramsey Harwich, Essex 588 
ENDIX J-8 Horizons instruments re s for 
Dakotas Sabres Neptunes Bendix On ILS 
radio and compass equipment Fairchild Aircraft 
Cameras. Gun Cameras and Spares E.W.S. Co 


69 Church Rd., Moseley, Birmingham 


A RAME spares for Dakotas, Harvards, Pi per 


537-536 


Cub Fairchilde Argus Beechcraft D-17s 
Mosquito, Spitfire, Firefly. Engine spares for Pratt & 
Whitney Armstrong Siddeley, Lycoming, ctc acces 


sories and instruments for all types of aircraft 

7 Dakota operators please note, we offer a 

lim of genuine brand-new Bendix 

S20O58 ta reasonable price 

A AL TE R rp The Drive, Horley, Surrey 
e Phone, Horley 1420 and 4294. Cabies, “ Cubeng 

Horle 587-5 


ARACHUTES, 24-ft. nylon back-type. £10 each 

ditto seat-type, £8 each, also American 28-ft. seat 

£1 b Details from: H. H. Bradford, Ltd 


Re ams y 


AIRCRAFT SERVICING 


ANTS AND SUSSEX AVIATION LTD 
Portsmouth, have now obtained additional hangar 


space and n offer facilities for C. of A. overhauls 
modificat ix all types of repairs Phone, Ports 
mouth 62087 


HELICOPTERS 


OR specialized helicopter operations in engi 


or ng 

and survey, agricultural spraying, passenger trans 
port, flying training—contact Helicopte Services, Lid 
Luton Airport. Phone, Luton 4911 2z7z-783 


AVIATION COMPUTERS 
AYS. of Ealing. stockists of Aristo. Jeppersen 


Weems, Swissair, R.A.F. Mk. 4, Box Dalton 
computers; scale rules, protractors, etc quotations 


mail order, by return Write for latest stock list 

8-10 Bond St Ealing. W.5 Bal 2813 5R7-7R7 
AVIGATION computers suitable for light aircraft 
complete with leather case and instructions, 15s 

plus Is. postag A. Sproxton 8 Crescent Grove 


Mitcham, Surrey 589-586 


CLOTHING 
R. A. ae on ers uniforms for sale new and 
ymditioned. Fisher's, 86-88 Wellington 
St... Woolwich Phone Kits also purchased 


CONSULTANTS 


R vw SUTTON CONSULTANTS) LTD 
e Lansd 


wne Place, Cheltenham Phone 5811! 

AN NICHOL, London of Air Naviga- 

I: lo ind navigator training with advisory 
ce 3 Ovington Square, Kn ‘ 


htsbridee, S.W.3 
zzz-7 


9] 


HIRE AND CHARTER 
GPANTAIR. 


GRANTCHESTER, CAMBRIDGI 
Phone, Trumpington 3134 (24 hours per day) 


rt have a licence—we have aircraft Apache 
£i2 IiS¢ Comanche £8 5s Cub and Auster 
£3 5s Tri-Pacer £5, per engine hour, bare hull hire 
with or without radio, for hire or lease (free main- 
tenance nsurance and repairs) Europe, Africa ofr 
Asia covered 722-794 


ROSPECTOR available bare hull charter or with 
pilot. Fulair Ltd Box A873, care of THE 
AEROPLANE AND ASTRONAUTICS 


HIRE-PURCHASE 


IRE-PURCHASE on your own plane Ww will 


buy your machine and hire-purchase it back to 
you over three years Raymond Way Motors, Lid 
Kilburn, N.W.6. Maida Vale 6044 58 86 


NOTICES 


ARIS Air Show. Seats available in chartered air- 


raft Box 877, care of THe AEROPLANE AND 
ASTRONAUTICS 587-18 
PACKING AND SHIPPING 
R AND J. PARK, LTD 143-9 F 
3 


nchurch St 
C.3 Phone, Mansion House 3083. Official 
packers and shippers h aircraft industry 


PHOTOGRAPHY 


Alins ROFL ANE photographs, 5.000 available, includ- 


warplanes, latest U.S.A. and Brit'sh 
jets by 34 in Ss. per dozen Lists and 
specimens 2s 6d. post free Also thousands of ships 


and railways. Real Photographs, Ltd., Victoria House 
Sou §87-13 


RADIO AND RADAR 


ah RRY ZERO reader, Type ZL1 course selectors, 
control panels fli shi computers and _ indicators, 
three complete ins 
(Aeradio), Ltd 


ms in stock. A. J. Whittemore 
iggin Hill Aerodrome, Kent 


TRI2D and most other British 

and American V.H T equipment always in 
stock A.R.B-ap design installations into any 
of aircraft A. J. Whittemore (Acradio), Ltd 
Biggin Hill Aerodrome, Kent zzz-781 


47 


. . it’s Continental 
... it’s elegant 


the new 


META-SOKOL 


light executive aircraft 


RETRACTABLE UNDERCARRIAGE 
V.P. PROPELLER 
Fuel Injection for economy and safety 


Cruises at 127 m.p.h. with a consumption 
of only 44 g-p.h. (28 m.p.g.) 


Comfortable 4 seat cabin with 
exceptional all round view 


Comprehensive standard equipment 
Full spares backing 


++ + ++ HF 


Enquiries welcomed for the Meta- 
Sokol and the Light-Twin Aero 145 


SOLE U.K. AGENTS 


PETER S. CLIFFORD & Co. Ltd. 
Oxford Airport, Kidlington 
Phone Kidlington 3355 
Evening and W/Ends Bietchington 392 


in conjunction with G/C Edward Mole, U.K 
Distributor. 
World Wide Distributors OMNIPOL, PRAGUE 


e 

Airline Air Spares 
LTD 

Do you know that— 
Not only do we still have the 
world’s largest stocks of Viking 
spares, we also carry a comprehensive 
range of spares and major 
components for 


* DC-4 
* Viscount 
* Bristol 170 


Quotations by return 


A.O.G. service 24 hours a day 
7 days a week 


AIRLINE AIR SPARES LID. 


Associated with 


T. D. Keegan Ltd. 


| SOUTHEND AIRPORT 
: SOUTHEND-ON-SEA, ESSEX 


Telephone: Telex 
ROCHFORD 56881-2-3 1943 


For A.O.G. service after 
office hours contact: 


MR. EDWARDS—SOUTHEND 47828 
MR. NOBLE—SOUTHEND 43863 


THE AEROPLANE 
and ASTRONAUTICS 


SITUATIONS VACANT 


ILOTS Viscount captains and first officers 
required Maitiand Drewery Aviation, Gatwick 


A ‘rport 589-587 


A VACANCY HAS ARISEN FOR AN 


WITH 5-YEAR AIRCRAFT STRESSING EXPERI- 
ENCE FOR INTERESTING WORK ON 


N** A™ RAFI 


The successful applicant will enjoy the privilege of 
air travel at greatly reduced fares on many Con- 
tinental and other forcign routes 
The airport is conveniently situated on the outskirts 
of Southend, one hour's travelling time from London 
by a very frequent electric train service 
Apply in writing to 
CHIEF DESIGNER, 


MUNICIPAL AIRPORT 
SOUTHEND-ON-SEA, Essex 
or 
Phone, Rochford 56491 


for an appointment 587-585 


ERBY AVIATION require A and C licensed air- 
crail engineers with coverage on Dakota and Prau 
& Whitney i830 engines Apply. Works Manager, 
Derby Aviation, Lid., Derby Airport, Burnaston, near 
Derby 588-588 


Pg nm ATIONS are invited for the position of 
jeputy chief inspector in an expanding company 
in the South of England Must have had experience 
in an approved inspection organization and 

acceptable to R.B Minimum qualifications A 
licence endorsed for one or more piston aircraft in 
group 5.5 and Viscount C licence for one or more 
engines in group 63 and RR Dart Applications 
with full details of experience should be addressed to 
the Managing Director and will be treated in strict 
confidence Box A862, care of THE AEROPLANE AND 
ASTRONAUTICS 587-590 


ROUND instructors in navigation and meteorology 

up to CPL standard), theory of helicopter flight, 
current aircraft and ship recognition, required by 
helicopter training school shortly to be established in 
Southern England Applicants are invited to submit 
full details of previous service and civilian experience 
to Box A861, care of AEROPLANE AND ASTRO- 


NAUTICS 587-591 
Comm RCIAL pilot, Auster, mid-June-September. 

Western Airways, Lid., The Airport, Wastoe- 
super-Mare 2700 87-10 


APTAINS, first officers, navigators, flight engineers, 
required, for DC7C aircraft aledonian Airways 
(Prestwick), Lid., 91 Mitchell St., Glasgow, C.1 
587-11 
ILOT 


required by Desert Locust Survey, East African High 
Commission on contract for two years in first instance. 
Salary £2,500 a year. Gratuity £625 a year. Outfit 
»wance £30. Liberal leave on fully salary. Generous 
on allowances Free passages Quarters pro- 
vided at nominal rental. Candidates must hold Com- 
mercial Pilot's Licence and have at least 1,000 flying 
hours in charge Instrument rating desirable The 
selected candidate will be required to underiake low- 
level flying of Beaver, de Havilland and Cessna aircraft 
on reconnaissance and locust spraying missions and 
occasional route flying ¢ must be prepared to 
— ¢ from desert airstrips and to live under camp 
nditions during operational period 
Ari to Crown Agent 4 Millbank, London. 
S.W for application form and further particulars. 
stating age, name, brief details of qualifications and 
experience and quoting reference M3C/53485/AJ 
587-16 
ECHNICAL Assistant required by the Internat onal 
Federation of Airline Pilots Associations. Gencral 
qualification in aviation, maths enxincering and writ- 
ing Salary £1,200-41,600 according to exp rience. 
pension. Apply LF.A.L.P.A., 1 Hyde Park Place, W.2. 
587-17 
X-R.A.F. Technical Officer required for the pos tion 
as technical manager and personnel of the 
winecering trades required for the main‘en- 
ance of Jet Provost aircraft — overseas: engine. 
airframe, instrument. electrical and armament. Apply, 
British United Airways, Redhill Aerodrome 
4 
LYING Instructor, full or assistant rating, required 
full time Phone, Denham Flying Club, Denham 
2161 589-595 
RESTOR (LULSGATE) AIRPORT Ground 
necr required with A and C licences Per- 
ent position. Apply: Bristol and Wessex Aerop'ane 
Club. Ltd 587-6 


HEMISTS required at Headquarters, Ministry of 

Aviation, London 

OST 1 Take charge of section responsible for 

initiating and progressing research programmes to 
provide hydraulic fluids and aircraft lubricants of 
improved performance and prepare and maintain 
specifications for these materials 

OST 2 Initiate and control extramural research 

and development programmes connected par- 
ticularly with use of paints and adhesives in aircraft 
and guided weapons; deal with problems arising from 
use of these materials and prepare and maintain 
snecifications for these materials 

OST 3 Initiate and control extramural research 

and development programmes connected with use 
of plastics in aircraft and guided weapons, ceal with 
problems arising from the use of plastics and prepare 
mi specifications for plastics for use in 


PPOINTME NTS as Principal Scientific Officer 
min. age 31) or Senior Scientific Officer (min. 
age 26) Quals Ist or 2nd class honours degree or 
hemistry and some ye 
n _annropriate Sala 
£1.781-£2,483; §$.S.O., 
under F.S.S.U Opportunity for can- 
r 3! to compete for established (non- 
contributory pensionable) posts Forms from Ministry 
of Labour, Technical and Scientific Register (K). 26 
King Street, London, S.W.1, quoting ref. F.263/1A 
and appropriate post 587-14 


USTER pilot required for pleasure flights. San- 
cown Airport, Isle of ht. 587-8 
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RADIO/RADAR 
ENGINEERS 


are required by 
FAIREY AVIATION LIMITED, 
at White Waltham Aerodrome, 
near Maidenhead, Berks, to fill 
staff vacancies. 
They will be engaged on inter- 
esting installation and overhaul 
work on a variety of modern 
fixed and rotary wing civil and 
military aircraft. 
Applicants should be experienced 
in the use of test apparatus for 
the overhaul of pulse, communi- 
cation and navigation equipment. 
Good conditions of employment 
are offered. 


Please write to the Manager 
at White Waltham Aero- 
drome, giving information on 
background. 


{A Division of Westland Aircraft Limited) 


Te 172 


APPOINTED DEALERS 


Sir Robert McAlpine Sons Ltd. 


Luton Airport, Luton, B 


East Anglia: W.H. & J. Rogers (Engineers) Ltd. 
Gt. Barford, Bedtord ford 
North: Westair Limited 
Squires Gate Airport, Blackpool, Lancs 
Scotiand: Airwork Services Limited 
Perth Aerodrome, Perth, Scotland 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON 31S 


MINISTRY OF AVIATION 


AIR TRAFFIC 
CONTROL OFFICERS 


Posts for men or women at least 23 and under 35 
on Ist july, 1961. Candidates must have had 
recent aircrew experience, preferably as pilot or 
navigator in civil air transport or H.M. Forces; 
but exceptionally, extensive experience in 
A.T.C.O. duties may be accepted. They should 
normally also have G.C.E. with five passes, or an 
equivalent academic qualification. Starting salary 
(London) from £872 to £1,251. Maximum £1,599. 
Appointment initially unestablished, but pros- 
pects of establishment and promotion. 


MINISTRY OF AVIATION 
EST S(a) 1/R758, THE ADELPHI 
JOHN ADAM STREET, LONDON, W.C.2 


Vacant—contd. 


UWAIT AIRWAYS require “A” and “C” 
Viscount (700 series) licensed engineer based 
Kuwait, salary £1,791 to £2,171 p.a. depending marital 
@tatus, tax free plus free accommodation, medical. 
lump-sum provident scheme, free passages, e¢tc., 56 


ont leave per annum Phone or write, P.M., 
Associated Companies. Lid., Airways 
Pereninal Buckingham Palace Rd., London, S.W.1 
Victoria 2323, ext. 116 587-7 
ALES engineer The manufacturers of Redux 


Structural adhesives and Aecroweb honeycomb wish 
to engage an energetic young man aged between 22 
and 28 years as a representative selling to the air- 
craft industry. Quite extensive travel will be entailed 
in the U.K., France and other countries 

HE minimum qualifications required are H.N.C 

in mechanical engineering, with some experience 
in aircraft design or production, fluent spoken and 
written French, some selling experience would be an 
advantage, but is not essential providing the can- 
didate has a strong desire to sell, as training will 
be given 

Car will be provided, all travelling expenses are 

paid and there is a contributory pension scheme 
and an annual prosperity bonus. 

PPLICATIONS, giving present salary, age, quali- 

fications and details of career to date, should be 
addressed in confidence to the Personnel Manager, 
CIBA (A.R.L.), Ltd., Duxford, Cambridge 87-9 

eo required for employment in Beirut, 

and C licences desirable on DC-6 aircraft and 

engines Apply Group Captain Mole, Piccadilly 
House, Piccadilly Circus, S.W.1 Reg 7440 


EGASUS AIRLINES require experienced Viking 
captains and first officers at Gatwick and Black- 
pool bases. Highest rates paid for permanent engage- 
ments Freelance contracts will also be considered 
Apply to Chief Pilot, Gatwick Airport §87-22 
IKING Captains and Hermes and Viking first 
officers required immediately Please send full 
details to. or telephone, The Personne! Officer. Air 
Safaris, Ltd.. Gatwick South, Horley, Surrey 
Livingstone 8811, extension 67 587-23 
ICENSED engineer een to take charge of 
maintenance of smal! fleet of light aeroplanes, 
Austers, Tigers, etc.. complete freedom of supervision, 
excellent prospects in a sound company with generous 
profit-sharing scheme Our own staff have been 


notified of this advertisement Full details to Box 
A878. care of THE AEROPLANE AND 
7-x4292 


EWCASTLE UPON TYNE AERO CLL 3 require 
engineer licensed A and C on Tiger and Auster 
types. Apply to Hon. Secretary. Woolsington ltbort. 
giving age, experience and salary x4244 


SITUATIONS WANTED 


ICENSED engineer. category “C.” in groups 6.1 
6.2 and 6.3. category “A” Viking and DC4 air- 
craft experienced on modern pressurized aircraft, 
desires situation, home or abroad. ava'‘lable in June 


Please reply to Box AS7I1. care of THe A* ROPLAN 
AND ASTRONAUTICS 587-x4170 
XPERIENCED private pilot, over 500 hrs. single 
and twin, R.T. licence, mosily foreien flights 
Studying for C.P.L., requires situation Box A875 
care of THe AFROPLANE AND ASTRON/UTICS 


5888-54207 
P 2,750 hours, experienced helicopters 
. Single. twin aircraft seaplanes. prefer 


overseas appointment, good Spanish Box A874, care 


of THe AEROPLANE AND ASTRONAUTICS 
587-xB4172 
XPERIENCED pilot A.L.T.P. available June- 
August Box A876, care of Tur AEROPLANE 
AND ASTRONAUTICS 587-20 
TUITION 
VIGATION, LTD.. provides full time or postal 


tuition or a combination of these methods for 
M.C.A. Pilot-Navigator licences. Classroom instruc- 
tion can be provided for A.R.B. General. certain 
specific types and performance schedule examinations 
D4 links. Phone. Rodney 867! For details apply 
Avigation, Ltd., 30 Central Chambers, Ealing Broad- 
way, London, W.5, Ealing 8949 zzz-771 


Dev AM_ Link Training Centre, cost per hour £1 
or 18s. for block bookings. Phone, Denham 2161 
or 317 

xEYER AIR CENTRE offers the least expensive 

and most comprehensive flying training available 
today. contract rates from £3 7s. 6d. per hour, 
Normal Auster-Tiger rate £3 12s. 6d.; Chipmunk 
€S5 5s. P.P.L. courses from £108 15s., C.P.L. from 
£665. Instructor’s course from £72 10s. Special atten- 
tion to individual requirements, Full Air Traffic 
Comrol Radio aids VHF-DF and 24-hour Met 
service, grass or runways. Local accommodation from 
£3 10s. Airport £5 15s. 6d. Exeter Alspost. 
Exeter 67433 778 

EARN to fly, £32: instructor's Hcence and instru- 

mem flying for £4 per hour; night flying £5 per 
hour Residence 6 gns. weekly Specialized course 


for commercial pilot’s licence. Wiltshire School of 
Fiving Lid., Thruxton Acrodrome Andover Junction 
hr. 15 min. from Waterloo), Hant 222-788 


ONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with home-study 
correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali- 
fications, also P.P.L Officially appointed Services 
Courses 33 Square, Knightsbridge 
London, $.W.3. Ken 82 zz2z-792 
WIN-ENGINE and flying on Airspeed 
Oxfords, fully equipped with VHF, ADF and ILF. 
£16 per hour for dual or solo flying. Christchurch 
Aero Club, The Aerodrome, Christchurch Phone 
1689 §90-579 
NSTRUMENT rating. contact the acknowledged 
experts for D4 Link and flying, trainers in London 
and at Oxford Airport, Link Training Services, Lid 
Cobs Court, Carter Lane, Ludgate Hill, E.C.5. Phone 
City 6043 §98-593 
URREY AND KENT FLYING CLUB, Biggin Hill 
(BN®) 2255 M.o0.A.-approved course Tiger and 
Hornet Moths Chipmuate and Prentice Contract 
rates. Route 705, one hour from Victoria. 587-0761 


BOOKS AND PUBLICATIONS 


EROPLANES AND AERO-ENGINES”™ (4th 

Edition) A new edition comprising 24 two- 
and three-page cutaway drawings which includes a 
variety of British civil and military aircraft and 10 
piston engine. jet and gas-turbine power plants 
Ilustrated, 56 pages. Price Ss. net from booksellers, 
or 5s. 7d. by post from the publishers. Temple Press 
Limited, Bowling Green Lane, London, E.C.1. zzz 


THE 
ELECTRONIC 
INDUSTRIES 
SOLDERING 

TOOL FOR 
THE TRANSISTOR 
AGE. 


MANUFACTURED 
IN ALL 
VOLT RANGES 


DESIGNED FOR 

CONTINUAL USE 

ON BENCHLINE 
ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


MAY 18, 1961 


DCOL 


(Regd. Trade Mark) 


SOLDERING EQUIPMENT 


ILLUSTRATED 
Bit Model 
(Cat: No. 70) 


PROTECTIVE 
SHIEL 


(Cat: No. 68) 


Catalogues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET 
LONDON, SW4 


Telephones : 


MACaulay 3/01 & 4272 


SPRING WASHERS 


PERFECT 
PRECISION 
AIRCRAFT 


TO B.S, SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355 8 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AERO ELECTRICIANS 


FOR INSTALLATION AND TESTING 
Electrical Systems in Modern Aircraft. 


High Average Weekly Earnings 
resulting from Good Wage Rates and 
Production Bonus. 


Single Lodging Accommodation 
Available. 
Subsistence Payable. 


Write, Call or Phone 
Cambridge 56291 Ext. 36 


EMPLOYMENT OFFICER 
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Books and Publications—contd. 
AMERA IN THE SKY.” by Charles Sims . 
with a preface by Air Chief Marshal Sir James r ‘ 
Robb. For more than 30 years Charles Sims, chief a 10n 
photographer of THt AEROPLANE AND ASTRONAUTICS 4 
and one of Britain's best-known aerial photographers = 
has watched the amazing growth of British aviation LIMITED 
from a ring-Sside sea In this book he recalls wth 
pen and camera, enlivened with anecdotes, some of hs 
many memories of those eventful days Illustrated, | LIMITED f HAMBLE 
218 pages, 25s. net from booksellers, or 26s. 6d. by | 
Bowling Green Lane, London, E.« 772 have an expanding programme of work on the following projects:— 
Whe. of Tus Supersonic aircraft including developments of the Gnat Trainer. 
NAUTICS This fifth annual collection of ulstanding 
aviation pictures contains over 200 stographs Hovercraft and associated forms of airborne vehicles. 
grouped in 12 sections and descriptively captioned 
Iliustrated 128 pages, 12s. 6d. net from booksellers : 
or 13s. 7d. by post from the publishers, Tempk Vacancies exist at Senior Staff level for an 
Press Limited, Bowling Green Lane. London, E.C.1 
Other volumes available in this Series THE 
AEROPLANE Pictorial Review, No. 3, 10s. 6d. net (post 
free lls. 7d.) Tut AFROPLANE Pictorial Review, No 
bd 4, 12s. 6d. net (post free 13s. 7d.) All other volumes | 
in this Series are now out of print 777 | 
“POWER AND SPEED” SERIES FOR | in each of the following groups :— 
BOYS Aircraft and Air Power by F. G. | 
Swanborough, of THe AND ASTRONAUTICS 


Performance, Propulsion and Internal Aerodynamics 


responsible for aircraft and hovercraft performance and assessment of propulsion system 
for these vehicles. 


| 
| 
wildir lustrated 2 pages, t | 
| 


has been written for intelligent boys between the agcs 


lishers, Te Press Limited, Bowling Green Lane covering wind tunnel and static rig testing on aircraft and hovercraft. 


onden. Stability and Control 


prin IPLES OF HELICOPTER ENGINEERING 
by Jacob Shapir o 
ng pr 


This comprehensive review 


ine engineer nc governing the lesign and r vercralt projects 
constructt ” helicopters provides a comy te survey for work on high speed aircraft and hove Pn Pee 
of recent Knowledge in the field I}lustrated, 448 


pages, 55s. net from booksellers, or 56s. 9d. by post HH ft P ct D 
from the publishers, Temple Press Limited, Bowling overcra roje esi n 
Green Lane, London, E.C.1 zzz | for work on a wide range of ground effect vehicles for both military and civil application. 
NTERPLANETARY FLIGHT An introduction to 
s (2nd 


oat te &. C. Chetee. Cont These positions will be on monthly staff, covering a wide field of design and development 


he light of recent advances in the problems, and require a minimum of 4 to 5 years experience with a degree or similar 
gutics. Includes a chapter on earth qualifications. 
unar probes and an ndix of funda 
Vacancies also exist for ENGINEERS at INTERMEDIATE LEVEL in the following groups:— 
‘ he publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1! 77z Analogue Computer 
TT ; EXPL OR AI ION ag a SP ACE (First Cheap for operation of PACE COMPUTER AND FLIGHT SIMULATOR. 
dition) ry larke rovides answers 
to the many questions the ntelligent layman asks 


sbout the science of astronautics Over 375,000 El t 
copies sold in all editions Illustrated 212 pages ec ronics 
&s. 6d. net from booksellers, or 9s. Sd. by post from for design and development of Flight Simulator and equipment associated with control 
tve publishers. Temple Press Limited, Bowling Green system rig tests 
E.C.1 


Lane. London 
Digital Programmer 


Maen AIRCRAFT DESIGN. by J. L. Naylor 
Provides technicians 


in allied industries with an 


accou f the wide background of knowledge behind 
the design of modern aircraft Illustrated 128 for work on Pegasus for aircraft design and development calculations. 
pags 9s. 6d. net from booksellers, or 10s. 2d 


208 ron tne uDlishers emp *ress 
ANE" DIRECTORY OF BRITISH 


ual gu > 10 avi: 


Forces, Ministries, Organizations, Airlines, Industries 


Flying Clubs an Aecrodromes together with a 
Biographical "Section ‘containing over’ 1,600 ‘entries Stability and Control 
S67 pages, 30s. net from booksellers, or 3)s. 9d. by 


post from the publishers Temple Press Limited, 


Aerodynamic Testing 


for wind tunnel and static rig testing. 
These positions will be at senior weekly staff level and 
require a minimum of two years relevant experience. 
Applications for the above positions, together with brief details of experience, should be made to:— 
The Chief Engineer (Ref. No. T.P.A. 5/61) 


Sole Distributors in the U.K. FOLLAND AIRCRAFT LIMITED, 


VIGORS AVIATION LTD. OXFORD Hamble, Nr. Southampton, Hampshire. 
AIRPORT. KIDLINGTON 3444 


MARSHALL| DRAUGHTSMEN 


AIRPORT WORKS CAMBRIDGE REQUIRED 


for interesting work on the design and 
require development of a wide variety of 


electronic projects including Military 
WEIGHTS ENGINEERS and Civil Airborne Radar Systems, 
Static Transistor Inverters, and 
Machine Tool Controls. 


with Aeronautical or Nautical 
experience of Loading and 

Ballasting. Applicants, suitably qualified, will be 
considered for the post of Section 
Leader. 


Modern Offices and Equipment 
in Pleasant Surroundings. 


Apply in writing giving full details of 
Excellent salaries and prospects qualifications and past experience to : Precision made in Carbon Steel for Aluminium and 
The Personnel Manager, Magnesium. Also in Stainless Steel and Bronze. 


Applications with full details 
to: EKCO ELECTRONICS LIMITED eemnall 

EKCO WORKS, SOUTHEND-ON-SEA, 1938) LTE 

PERSONNEL MANAGER ESSEX 


quoting reference EE/DO! 
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D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 
Spec.: D,T.D. 900/4526 
Great Time Saver Accuracy Assured Sheets or Components. 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
kers of Aircraft Components for over 20 years. 


Phones Iver 1102-34 IVER, BUCKINGHAMSHIRE. Grams « Reflection-lver” 


Southend Municipal Flying School 
offers comprehensive training (day and night) for 
commercial and private pilots in the environment 
of an international airport. No entrance fees. 
Airport Club available to members. 


SOLE AGENTS— 


OXFORD TO THE 


Austers £4.5s. solo ; £4.15s, dual ; contract rate £4. 


SCOTTISH BORDER 


Chipmunk £5.10s. dual or solo. 


Municipal Airport, Southend-on-Sea, Essex 
Phone : Rochford 56204. 


FOR THE SALE OF PIPER AIRCRAFT 
OXFORD AIRPORT BIRMINGHAM AIRPORT 
Kidlington 3061 Sheldon 2441 
announce that they now operate 


COVENTRY AIR CENTRE 
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MAX HOLSTE e NORD-AVIATION 


20-23 PASSENGERS 
FREIGHT 


FAST 
COMFORTABLE 
ROBUST 


THE ECONOMIC AND MODERN SOLUTION 


THE ONLY 2 x 1,000 H.P. TURBOPROP TRANSPORT IN PRODUCTION 


NORD - AVIATION 2218, RUE BERANGER - CHATILLON s/s BAGNEUX - SEINE - TEL. ALESIA 57-40 
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QUICK RELEASE COUPLING FOR HIGH PRESSURE SYSTEMS 
© Working pressure up to 5000 p.s.i. © At full working pressure a quick and simple action disconnects the 
coupling. ® Seals completely and automatically on disconnection. ® Only one hand, without tools, required for 
coupling and uncoupling. ® System remains primed.® The coupling cannot be blown apart. ® Air is not introduced 
whilst recoupling, facilitating detachable servo signai connections. ® Suitable for fluids or gases of a non- 


corrosive nature. @ Overall length of unit illustrated 2-51”. 


Lucas Gas Turbine Equipment Ltd., Birmingham and Burnley. 
Lucas-Rotax (Australia) Pty. Ltd., Melbourne and Sydney, Australia. 
Lucas-Rotax Ltd., Toronto, Montreal and Vancouver, Canada. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES 


(ts 
(LUCAS) 
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